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D.1.0 Introduction

This report presents a summary of the field investigations and resulting data collected by IT
Corporation (IT), Ames Laboratory, McLaren/Hart Environmental Engineering Corporation, and
Technos Incorporated as part of the implementation of the Corrective Action Investigation Plan
for the Central Nevada Test Area CAU 417 (DOE/NV, 1997) and the Addendum to the
Corrective Action Investigation Plan for Central Nevada Test Area, CAU No. 417

(DOE/NV, 1998). The Corrective Action Investigation (CAl) is part of an ongoing

U.S. Department of Energy (DOE)-funded project for the investigation of Corrective Action Unit
(CAU) 417 for determining the impacts of past weapons testing activities on the surface of the
Central Nevada Test Area (CNTA).

The CNTA islocated in Hot Creek Valley in Nye County, Nevada, adjacent to U.S. Highway 6
about 15 kilometers (km) (10 miles [mi]) north-northeast of Warm Springs, Nevada

(see Figure D.1-1). The CNTA wasthe location of Project Faultless, which consisted of the
detonation of a nuclear device in the subsurface by the U.S. Atomic Energy Commission (AEC) in
January 1968. The purpose of thistest was to gauge the seismic effects of high-yield subsurface
detonations to determine the suitability of the site for future nuclear weaponstests. The yield of
the Faultless test was between 200 kilotons and 1 megaton (DOE, 1994b). Two similar tests
were planned for the CNTA, but neither was completed (AEC, 1974), however emplacement
holes for the intended tests were drilled.

The initial surface investigation of CAU 417 conducted in 1997 included the characterization of
surface soils and residual drilling materials for potential contamination resulting from drilling
operations. The results of thisinvestigation are provided in Sections D.1.1 through D.6.2.5 of
thisreport. A second phase of investigation activities was conducted in 1998. The results of that
investigation are presented in Section D.7.0. The field investigation results and characterization
data provided in this report provides the basis for the Corrective Action Decision Document for
the Central Nevada Test Area (CADD) which provides aternatives for corrective actions for the
CAU 417 Corrective Action Sites (CAS). All work on this project was conducted in accordance
with the Federal Facility Agreement and Consent Order (FFACO) (1996), the Resource
Conservation and Recovery Act, the Industrial Stes Quality Assurance Plan (QAPP),
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(DOE, 1994a) and al applicable Nevada Division of Environmental Protection (NDEP) policies
and regulations (NDEP, 1995).

The 1997 surface investigations were conducted using methods consistent with the principles of
an expedited site characterization (ESC). The ESC is a process for characterization of potentially
contaminated sites that provides for field based multidisciplinary integration of data resulting from
Investigation efforts to insure that characterization objectives are met. Elements of the ESC
approach used during these investigations included the use of on-site analytical facilities, on-site
data management and interpretation, and a flexible work plan incorporating on-site technical staff
decision making designed to minimize the potential for subsequent work episodes.

Sections D.1.1 through D.6.2.5 describe the investigation efforts conducted through the CAIP.
This investigation was conducted in two phases. Phase 1 work was conducted over a period of
18 working days commencing on September 7, 1996 and completed on September 23, 1996.
Phase 2 surface investigations were conducted for a period of 36 working days beginning with
mobilization operations on May 5, 1997 and concluding with final demobilization of the site on
June 14, 1997. Site operations were suspended for 4 days between May 24, 1997 and

May 27, 1997 for the Memorial Day holiday. Forty days were spent on the project site
conducting investigation activities. During this period 21 suspected contaminated sites were
investigated and characterized. Thirteen of these sites were formerly identified as Corrective
Action Sites (CASs) within CAU 417 and the other eight sites were identified as a result of the
field activities. There were 1,133 samples collected during the course of the field investigations
including quality assurance/quality control samples, waste characterization samples, and mud pit
characterization samples as specified in the CAIP and the Field Instructions for Soil Sampling at
the CNTA. On-site laboratories received 1,121 samples for analysis of total petroleum
hydrocarbons (TPH), total chromium, and hexavalent chromium. Off-site laboratories received
12 samples for analysis of waste characterization parameters. A total of 105 samples submitted to
the on-gite laboratory were not analyzed based on the results of other samples within these same
sites that indicated the analysis of these samples would not further benefit the characterization of
the respective site.

D.1.1 Purpose

The purpose of thisfield investigation was to characterize 13 identified CASs associated with the
drilling and completion of wells related to underground nuclear testing on the project site. The
CASs investigated were related to the residual drilling fluids and solids remaining from
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recirculating drilling fluids in mud pits and the solid separation/shaker systems and the solid debris

remaining from well drilling.

Contaminates of concern (COC) for the surface investigations included TPH, both diesel and
motor oil range hydrocarbons, and hexavalent chromium. The CASs and other identified sites,
including mud pits and shaker debris areas, were investigated to determine COCs were present, to
determine the vertical and horizontal extent of the individual mud pits, and to define the nature
and extent of any contamination associated with these areas. 1n addition to chemical/
hydrocarbon contamination, a potential for radioactive contamination was recognized in CASs
within the UC-1 area of investigation. The UC-1 CASs were related and proximal to the
detonation site of the Faultless subsurface nuclear device. Radiologic screening surveys were
conducted on all soil samples collected from any CASs investigated within the CNTA to
determine if radiologic contamination existed within the respective areas. In addition to
radiologic screening, waste characterization samples were collected from mud pit CASs that were
determined to have the greatest concentrations of COCs as determined by on-site analysis. These
samples were submitted to Lockheed Analytical Services, an off-site laboratory, for waste
characterization analysis which included chemical and radiological parameters.

D.1.2 Scope of Work

Investigation activities were executed using an ESC approach conducted by multiple contractors
including: Ames Laboratory, McLaren/Hart Environmental Engineering Corporation, Technos
Incorporated, and IT Corporation. These individual contractors provided various services to the
project in addition to technical input to the direction of the investigation of the CASs. IT
Corporation provided the site infrastructure, overall site management/administration, and was
responsible for the collection, handling, and submittal of soil samplesto the on-site laboratory
facilities. I'T Corporation was also responsible for the appropriate handling and disposal of
investigation-derived wastes generated over the course of the project. Ames Laboratory provided
technical direction on ESC techniques in addition to providing field direction of soil boring and
sampling operations. McLaren/Hart provided soil boring and sampling equipment and staff as
well as on-site analytical services. Technos was responsible for establishing site grids, surveying,
and all surface and subsurface geophysical measurements. All work was conducted in accordance
with the NDEP-approved CAIP (DOE/NV, 1997).

The scope of the CNTA corrective action investigation included the characterization of 15 CASs,
principally as mud pits and shaker debris areas included in CAU 417. These CASs were |located
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in four general areas (Centra Mud Pit [CMP], UC-1, UC-3, and UC-4) based on the locations of
past CNTA well drilling operations. The identified CASs, their locations, and actions to be taken
arelisted in Table D.1-1. Two of the 15 CASs planned to be investigated were not done. The
burn area west of the CMP (CAS 58-35-01) was not investigated because it was determined to be
the same as the Decon Facility Pit (CAS 58-07-01) which was not planned for investigation
during this effort. The Scrap and Trash Dump west of the UC-3 recording trailer park
(CAS 58-19-01) was not investigated because it was never located in the field. Five previously
identified CASs were located but not investigated as specified in the CAIP. These CASsare
housekeeping sites and will be addressed at alater time. In addition to the listed CASs, several
other sites were identified during the course of the investigation and were sampled as appropriate.
Table D.1-2 lists sites not designated as CASs at the beginning of the field effort. These sites
have since been added to the list of CASs and been assigned CAS numbers.

Table D.1-1

Summary of Corrective Action Sites at the Start of Field Work

Corrective
Aglzn GeNn:tr;IiOSrllte Description Location Level of Investigation
(CAS)
Section 2.0 Central Mud Pit
58-09-01 CMP Central Mud Pit East of UC-1 Locate, map and sample
58-98-03 N/A Waste pile (drums, filters, debris) Adjacent to 1A (58-09-02) Locate, no investigation
58-07-01 N/A Decon Facility Pit West of CMP (58-09-01) Locate, no investigation
58-35-01 N/A Burn area West of CMP (58-09-01) Locate, no investigation
Section 3.0 UC-1 Well Area
58-09-02 U1A Mud Pit 1A Southwest of CMP (58-09-01) Locate, map and sample
58-09-04 uiB Mud Pit/Borrow Area 1B UC-1 (HTH-1 Well) Locate, map and sample
58-09-05 U1C, U1D, U1E Mud Pits (3) 1C, 1D and 1E UC-1 Surface GZ Locate, map and sample
58-44-02 UiX Drilling mud/grout piles (2) Southeast of UC-1 Locate, map and sample
58-44-01 UiXx Drilling mud/grout piles (2) West of CMP (58-09-01) Locate, map and sample
Section 4.0 UC-4 Well Area
58-09-03 U4A, U4B, U4C, | Mud Pits (5) 4A, 4B, 4C, 4D and 4E | UC-4 Locate, map and sample
uU4D, U4E
58-10-02 u4s Shaker Pad Area North of UC-4 Locate, map and sample
Section 5.0 UC-3 Well Area
58-09-06 U3A, U3B, U3C, | Mud Pits (5) 3A, 3B, 3C, 3D and 3E | UC-3 Locate, map and sample
uU3D, U3E
58-10-01 uU3s Shaker Pad Area Northeast of UC-3 Locate, map and sample
58-99-01 u3u Protruding pipes (2), Possible Southeast of UC-3 Locate, map and sample
underground storage tank
58-44-03 U3z Drilling mud/grout spill area Southeast of UC-3 Locate, map and sample
58-44-04 U3y Drilling mud/grout spill area Southwest of UC-3 Locate, map and sample
58-19-01 N/A Scrap and trash dump West of UC-3 RTP. Locate, no investigation
58-98-01 N/A W aste pile (drums, filters, debris) West of 3A (58-09-06) Locate, no investigation
58-98-02 N/A W aste pile (drums, filters, debris) South of UC-3 Locate, no investigation
58-98-04 N/A W aste pile (metal, cables, debris) Adjacent to (58-44-03) Locate, no investigation
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Table D.1-2
Summary of New Sites Investigated
Corrective General
Action Site Site Description/Methods of General Location Level of
Site Notation Identification Investigation
(CAS)
Unknown depression identified About 3,600 ft south of Located and sampled
58-44-06 uly during aerial photo and field UC-1 at the Recording
inspection in Phase 2. Trailer Park
Two grout piles identified from About 250 - 400 ft Located, mapped,
58-44-05 uiXx aerial and field inspection in northeast of UC-1 and sampled as with
Phase 1A. other grout piles
Shaker pad area/drill cuttings UC-1 between Mud Pits Located, mapped,
58-10-03 uis dump: ldentified during field 1C and 1D/1E and sampled
inspection in Phase 1A.
Drilling mud/cuttings dump area | North of UC-3 Located, mapped,
58-10-06 U3X identified from field inspection in and sa_mpled as with
Phase 1A. other similar dump
areas
Vertical pipes identified during West of UC-4 Located, mapped,
58-05-04 NA site visit/field inspection (Feb geophysical survey
97) with NDEP.
Eastern drainage with shaker East of UC-4 Located, mapped,
58-10-05 u4Xx pad waste: Identified during and sampled
field inspection in Phase 1A
Southern drainage with shaker South of UC-4 Located, mapped,
58-10-04 u4w pad waste: Identified during and sampled
field inspection in Phase 1A
Not Geophysical anomaly identified East of UC-4 Located, mapped,
) u4y .
assigned in Phase 1B and sampled
Southern Outlier of UC-3 Mud South and southeast of Located, mapped,
58-25-01 U3E Pit E: Identified during UC-3 Mud Pit E and sampled

characterization of UC-3 Mud
Pit E
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The COCs (associated with the drilling muds used at the various CNTA sites) were hexavalent
chromium and total petroleum hydrocarbons. Chromium 111 was also present but it was not
considered a COC. While these chemicals cannot be directly detected using noninvasive and
minimally invasive geophysical techniques, their associated drilling muds can be directly detected.
The electrical conductivity of the drilling muds (high electrical conductivity due to bentonite) was
used as an indicator parameter for geophysically detecting the COCs. This was the basis of the
field approach for Phase 1A and 1B.

A multiple phase approach was initiated to investigate and characterize areas of potential COCs.
The first phase, Phase 1, was subdivided into two separate episodes, Phase 1A and Phase 1B.
The objective of Phase 1A and 1B was to identify the boundaries of mud pits and other
uncontrolled waste areas. Surface electromagnetics (non-invasive) and Geoprobe™ conductivity
(minimally invasive) techniques were used to map the lateral and vertical extent of high
conductivities possibly due to bentonite associated with drilling muds. This information was used
to guide the selection of sampling locations and depthsin Phase 2. At the beginning of Phase 2,
the corners or selected boundary points for each pit were marked in the field based upon the
integration of historical aerial photos, surface geophysical surveys, and field observations.

Initial sampling of individual CASs was conducted as specified in the CAIP. This required, for
the purpose of statistical analysis, that a minimum of six locations be sampled within each mud pit.
The six sampling locations were evenly distributed within each pit and the depth of sampling was
to include 0.61-meter (m) (2-foot [ft]) intervals within the mud, one 0.61-m (2-ft) interval above
the mud (if the mud was buried) and one 0.61-m (2-ft) interval below the mud. Appropriate
depth intervals were determined by Geoprobe™ conductivity profiles and/or visual inspection of
the soil materials as they were being acquired. If no muds were detected by Geoprobe™
conductivity profiles or by visual inspection at a given mud pit, then sampling would be
continuous up to a depth of 3.05 m (10 ft).

Where areas of uncontrolled wastes were investigated (e.g., shaker pad debris, grout piles),
boundaries were identified by the ESC core team using visual inspection supplemented by surface
geophysics to assess muds not visible at the surface. Sampling locations were selected based
upon the surface geophysics, preexisting information, and/or observationsin the field. For these
uncontrolled waste areas, the minimum number of sampling locations was selected based on the
size and characteristics of the area. Because most of these features appeared to be surface
deposits, the depth of sampling was typically very shallow (average 1.83 - 2.44 m [6 - 8 ft] deep)
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based upon either Geoprobe™ conductivity profiles and/or visual inspection of the soil materials as
they were being acquired.

Once sampling and analysis was completed, three key criteriawere used to assess the adequacy of
the data. These criteriawere:

o Statistical anaysis of samples from a given depth inside source areas (mud pits and shaker
pads). This evaluation determined whether sufficient samples had been acquired at a
single depth interval to provide greater than 90 percent confidence in the determination of
the level of contamination in the layer relative to the preliminary action level (PAL).

* Determination of whether the contaminant concentrations from the deepest sample were
below PALSs. If the deepest samples were above the action level, deeper samples were
obtained.

» Confirmation that lateral migration of contaminated material had not occurred in the
subsurface

These criteria had to be met before sampling was considered complete for a given CAS or other
area of investigation.

A comprehensive investigation was implemented with the ESC methods, using the
aforementioned multi-phased approach to the execution of the investigative work.

D.1.2.1 Expedited Site Characterization

Expedited Site Characterization is a process for characterizing contaminated sites which provides
timely, high-quality information derived primarily from judgment-based sampling and
measurements within the framework of aflexible work plan. The ESC process focuses on
collecting only information required to meet defined characterization objectives and on ensuring
that characterization ceases as soon as the objectives are met. The process is carried out by an
integrated, multidisciplinary project team in alimited number of field mobilizations. The ESC
process operates within the framework of existing regulatory programs.

One of the key concepts of the ESC process is the active role of technical personnel in the field.
The ESC core technical team for CNTA was comprised of advanced technical staff from all
contractors involved in the project. These individuals provided a broad expertise in the
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geosciences and contaminant chemistry. The core team provides a solid technical base from

which decisions in the field can be made with confidence.

At CNTA, the core team continually reviewed and interpreted chemical and physical data as it
became available and communicated this information to field and laboratory crews. The group
applied this information to direct field measurements via field instructionsto field staff as the
work progressed.

D.1.2.2 Phase 1 Work Scope

Work conducted as part of the Phase 1 investigations was performed by Ames Laboratory and
Technos Incorporated, with the assistance of IT. Phase 1 investigations were divided into Phase
1A and Phase 1B efforts. The scope of the work was similar; however, it was separated in the
time of execution due to health and safety training requirements necessary to conduct work in the
areaof UC-1.

Phase 1A and 1B focused on the shallow subsurface investigation of four sites at the CNTA that
included UC-1, CMP, UC-3, and UC-4 areas. Noninvasive surface geophysica methods along
with Geoprobe™ profile technology were used to define the lateral and vertical boundaries of
CASs that include mud pits, shaker pads and shaker pad debris, metallic debris, and vertical pipes.
The following summarizes the field methods used during the Phase 1 site investigations.

D.1.2.2.1 Land Survey of Investigation Areas

A systematic land survey was conducted by Technos over each of the areas of investigation.

A reference grid was established at each of the four areas (UC-1, CMP, UC-3, and UC-4) and
marked by surveyor pin flags. Pin flags were placed on the reference grid every 12.19 m (40 ft) in
the easting and northing directions and were labeled with their coordinates. The originisinthe
southwest corner of each grid. Local grid coordinates were trandlated into Universal Transverse
Mercator (UTM) coordinates during field operations for compatibility with existing DOE
databases. Some CASs and other areas investigated lie outside of the main survey grids. These
are referred to as “outliers”, and their locations are tied to the closest site grid.

Geographic coordinates for corner points of the reference grids were established using differential
global positioning system (GPS). The GPS coordinates were also obtained at areas outside of the
survey grid. A more detailed description of the GPS procedures and the geographic coordinates
are included imttachment A
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Surface elevations for the grids were acquired with a digital level. The elevation data were
sampled at each of the 12.19 m (40 ft) grid nodes, except where flat terrain alowed for greater
sample spacing. Additional elevations were acquired at major slope breaks and were used to
create an elevation map for each of the four sites. Interpolated elevations were taken from the
computer-generated elevation grid files for each of the Geoprobe™ conductivity profiles and
chemical sampling locations. Attachment B contains a detailed description of the field procedures
used to acquire the elevation data and presents a tabular listing of the elevations for each site.

D.1.2.2.2 Geophysical Surveys
The geophysical techniques used during this investigation to locate areas of potential
contamination are described below.

Electromagnetic (EM) measurements provide a means of measuring subsurface electrical
conductivity which, at this site, is a function of moisture, clay content, and bentonite. The EM31
electromagnetic measurements provide a means to map lateral variations in subsurface electrical
conductivity to a depth of approximately 6.10 m (20 ft). Thiswas the primary tool used to map
the lateral boundaries of the mud pits. These EM 31 measurements also provide in-phase data,
which defines lateral boundaries of metallic objects. The digital data were acquired continuously
along parallel profile lines spaced 6.10 m (20 ft) apart, and EM 31 measurements were made at all
four sites.

The EM 38 electromagnetic measurements provide a means to map lateral variations in subsurface
electrical conductivity to a depth of approximately 1.52 m (5 ft). The digital data were acquired
continuously along parallel profile lines within the CMP and along selected lines at UC-3 and

UC-4. Attachment C contains a detailed description of the field procedures, processing, and results.
In addition, this Attachment documents quality control (QC) procedures and resulting data.

The Direct Current (DC) Resistivity soundings provide a means of obtaining vertical stratification
information due to changes in electrical resistivity. The soundings produce apparent resistivity
values as a function of depth which are related to the electrical properties of subsurface materials.
Three resistivity soundings were acquired within the CMP to estimate the vertical extent of the
mud. Attachment D contains a detailed description of the field procedures, processing, and
results.
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A magnetometer and a metal detector pipe locator were used at the various sitesto aid in
detecting the presence of potential buried tanks and to map pipelines. These instruments were
used in support of the EM31 measurements at selected sites. Both instruments were used in a
sweeping search mode over localized areas of interest. Data were recorded in afield notebook or
field map with the coordinates of areas showing a response.

A Geoprobe™ system with Wenner and “button” dipole conductivity probes was used to obtain
vertical electrical conductivity profiles at all four sites using minimally invasive push technology.
The purpose of the Geoprdobeonductivity profiles was to identify the vertical details and

vertical extent of the higher conductivity muds. Attachment E contains a detailed description of

the field procedures, processing, and a tabular summary of data acquired. In addition, this

Attachment contains plots of all Geoprobe™ conductivity profiles.

D.1.2.3 Phase 2 Work Scope

Work conducted as part of Phase 2 was performed by IT, Ames Laboratory, Technos
Incorporated, and McLaren/Hart as part of an ESC. Direct chemical evidence regarding the
presence and extent of contaminates of concern within the CASs was obtained from soil samples
collected from the surface and shallow subsurface soil borings. Sampling was conducted within
the respective CASs and other sites based on evidence obtained from the Phase 1A and Phase 1B
geophysical surveys. A total of 203 soil borings were completed to depths ranging from 0.61 m -
5.49 m (2 ft - 18 ft). Borings were advanced using Geoprobe™ direct-push sampling equipment.
Soil samples were collected as continuous cores at 0.61-m (2-ft) intervals. Soils and drilling
meaterials collected over the respective 0.61-m (2-ft) intervals was homogenized/blended in the
field and containerized for submittal to on- and off-site laboratory facilities.

D.1.2.3.1 Analytical Laboratory

A field-based analytical laboratory provided analysis of soil and associated quality
assurance/quality control (QA/QC) samples for COC (TPH diesel, TPH motor oil, and chromium
as both trivalent and hexavalent species). The preliminary action levels (PALS) for TPH and
chromium established in the CAIP (Section 3.4.3.3) are as follows:

» TPH - 100 milligrams per kilogram (mg/kg), which is the regulatory action level for TPH

¢ Hexavaent Chromium - 390 mg/kg. This PAL was developed from U.S. Environmental
Protection Agency (EPA) guidance (EPA, 1996a) and was selected in accordance with
NDEP.

o Trivalent Chromium - No PAL Specified in CAIP
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Sample extraction for TPH analysis was performed using EPA Method 3545, Accelerated Solvent
Extraction (ASE) (EPA, 1996c). This extraction procedure used elevated temperatures and
pressures to achieve analyte recoveries equivalent to those from soxhlet and sonication extraction
in significantly less time and with smaller quantities of solvent. The TPH analysis was conducted
according to modified EPA Method 8015 (gas chromatography with flame ionization detection
[GC/FID]) (EPA, 1996¢).

X-ray fluorescence (XRF) was employed as the primary method of total chromium analysis due to
the relative ease of sample preparation and speed of the analysis. The correlation between XRF
results and Flame lonization Atomic Absorption (FLAA) results was documented by the ESC
team while characterization work proceeded in the field (see Chromium Analysis section below).

The primary method for total chromium analysis was by XRF spectrometry. Samples were
prepared by mechanical grinding, drying, and sieving. Following the correlation study,
approximately 5 percent of the samples were analyzed in parallel by EPA Method 7191 FLAA
spectrometry (EPA, 1996¢). Sample preparation for FLAA analysis was by microwave digestion
(EPA Method 3051) (EPA, 1996¢).

Hexavalent chromium sample preparation was conducted using alkaline digestion by EPA Method
3060A and analysis was performed by EPA Method 7196A (visible light spectrophotometry)
(EPA, 1996¢).

Due to the undefined PAL for total chromium, hexavalent chromium was the species of primary
concern. Inaccordance with the CAIP, chromium analysis was conducted by first determining
total chromium using XRF and FLAA spectrometry. If the total chromium concentration was
determined to be above the action level for hexavalent chromium, then that sample was aso
analyzed for hexavalent chromium.

D.1.2.3.2 Chromium Analysis Correlation Study

A correlation study as defined in the CAIP was conducted to determine the statistical correlation
of the analysis of total chromium using FLAA and XRF methods of analysis. All soil samples
from the first set of locations at the CMP and UC-4 were split and separately analyzed by FLAA
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and XRF for total chromium. A minimum of 24 samples was specified in the CAIP to be included
in the correlation study. The purpose of these measurements was to test whether the correlation
coefficient between these two data sets was equal to or higher than 0.95, so that the faster and
cheaper XRF method of analysis could be used to measure total chromium. |If sufficient
correlation was found, the FLAA would be used for only 5 percent of the samples to ensure that

the results continued to correlate.

D.1.2.3.3 Statistical Layer Analysis

A statistical approach, as defined in the CAIP, was used to determine which depth intervals or
layersinside individual mud pits and shaker pad areas were above the action level at the 90
percent confidence level for either total TPH or hexavalent chromium. In general, six locations
inside each mud pit were selected for sampling at 0.61-m (2-ft) depth intervals.

The statistical test described in detail in the CAIP gave two resulfsthenminimum number of
samples required to make a statistically valid decision, and “A,” the amount by which a given layer
was above or below the PAL. This took into account the mean and the standard deviation of the
measurements in the layer and the false positive/false negative rates allowed. The values used in
the TPH test were total TPH (diesel + motor oil). The values used in the chromium test were
hexavalent chromium, if available. If a hexavalent chromium value was not available, the total
chromium value was used as a “worst case scenario” for hexavalent chromium. If both XRF and
FLAA values for total chromium were available for a given sample, the higher of the two was
used.

D.1.2.3.4 Sample Collection

Samples were collected using two types of core samplers. Generally the core samplers were
0.61 m (2 ft) in length with a sampling tube opening of 2.54 centimeters (cm) (1 inch [in.]).
However, during conditions of poor recovery, a 1.22 m (4 ft) long core sampler with an internal
diameter of 5.08 cm (2 in.) was used to improve sample volume. Soil samples were collected in
clear acetate sleeves located within the core sampler. As the sampler was advanced into the
soil/drilling materials, these materials filled theetate sleeve over the interval to be sampled.

Upon removal of the sampler from the boring, the outside of the sample barrel was screened for
radioactivity, the acetate sleeve was then extracted, opened and the soil radiologically surveyed by
IT personnel. The contents of the sleeve were then inspected, and the physical features of the
soil/driling materials were described and logged in detail by the IT geologist. Upon completion

of the visual observations of the soils, the contents of the sleeves were composited/homogenized
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over the 0.61-m (2-ft) interval. The composited soils/drilling materials were then placed in
labeled sample containers. Sample containers were then stored on ice within coolers until
transported for on- or off-site analysis. All samples were collected and handled in accordance
with ITLV Standard Quality Practices (1T, 1993, as amended).

A composite sample was collected from each 0.61-m (2-ft) interval. In order to obtain adequate
sample volume, it was occasionaly necessary to advance more than one boring at an individual
location. These additional borings were located within 0.31 m (1 ft) of theinitial boring. The two
samples were then mixed to produce one homogenous sample.

Waste Management and Mud Pit CAS characterization samples were also obtained as specified in
the CAIP (DOE/NV, 1997) and CNTA Field Instructions (I'T, 1997a). Samples were collected
from borings near those that were shown to contain COCs well in exceedence of PALs. A totd
of 12 soil borings were advanced, resulting in the collection of 13 soil samples, including a
duplicate for QA/QC purposes. Four areas of investigation were characterized for waste. CMP,
UC-1, UC-4, and UC-3. Waste characterization and mud pit characterization samples were
submitted to off-site laboratory facilities for analysis. These samples were analyzed for gross
alpha, gross beta, tritium, Toxicity Characteristic Leaching Procedure (TCLP) metals, gamma
spectroscopy, TPH diesel, TCLP semivolatile organic compounds (SVOCs), and TCLP volatiles.
All samples were accompanied by the statistically appropriate number of field QA/QC samples
including field duplicates, field blanks, trip blanks, and equipment decontamination rinsate samples
in addition to internal laboratory QA/QC samples. These samples provided information to further
characterize the individual CASs for purposes of waste management and to aid in the
determination of potential remedial options.

Statistical analysis was performed on the results of samples collected within discrete 0.61-m (2-ft)
depth intervals within the mud pit as specified in the CAIP (Section 3.4.6.1). The statistical
calculation provided mathematical guidance to demonstrate that an adequate number of samples
was collected from an individual 0.61-m (2-ft) layer. Anindividual layer was considered
sufficiently characterized based on the mean concentrations and the standard deviation of that
COC. Determinations as to the adequacy of sampling and characterization of the 0.61-m (2-ft)
layer were based on a 90 percent confidence level.
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D.1.2.3.5 Radiological Monitoring

The Central Nevada Test Area was decommissioned in 1973 and demobilized. Radiological
surveys performed in 1973 and 1986 did not detect radioactive contamination on the site surface
(AEC, 1974 and REECo, 1986). Since a nuclear device was detonated in the subsurface of
UC-1, there is a possibility that fission products may be present. All soil samples collected during
the May to June 1997 sampling event were radiologically screened. Radiological screening was
conducted in accordance with the Corrective Action Investigation Plan (CAIP), (DOE/NV, 1997)
Site Specific Health and Safety Plan (1T, 1997b), and appropriate IT Standard Quality Procedures
(I'T, 1993 as amended). Radiological screening instruments were checked against sources and
background activity was calculated each day prior to beginning field activities. The Prdiminary
Action Level was set at two times the average measured background level.

A Ludlum Measurements Inc. Model 3™, and Model 19 Micro-R™ meter were used to measure
gross gamma radiation. A NE Technology Electra™ was used to measure gross alpha and gross
betaradiation.

None of the samples exceeded two times the measured background level.

D.1.3 Summary of Results

Twenty-one suspected sites were sampled for COCs and characterized as a result of planned work
efforts under Phase 1 and Phase 2. One site was mapped and geophysical surveys were run but
no samples were collected. Of the 21 sites sampled, 13 were CASs addressed in the CAIP and 8
sites were identified as aresult of the geophysical surveys or due to their proximity to known
areas of contamination. 1n some cases, the lateral extent of contamination for a known CAS
suggested that further investigation outside that area was prudent. Table D.1-1 provides a
summary of the existing CASs identified in the CAIP. Table D.1-2 provides a summary of the
new CASs identified and investigated during this investigation.

All of the collected and analyzed samples from the respective sites of investigation indicted that
only TPH diesel/motor oil was in excess of preliminary action limits as defined in the CAIP. No
radionuclide activities were found at any of the sites which exceeded the PALSs.
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D.1.3.1 Analytical Laboratory Summary of Results
The following sections provide a summary of the analytical results from samples collected as part

of surface investigations at CNTA.

D.1.3.1.1 TPH Analysis

Diesdl fuel was initially believed to be the only petroleum hydrocarbon contaminant at the site.
However, during the first day of sample collection and analysis, a second set of petroleum peaks
was observed in the chromatographs by the laboratory analysts. The second contaminant was
interpreted to be motor oil. A determination was made by the core team in the field that all
subsequent TPH analysis would include motor oil. Standards were acquired and calibrations to
TPH were established. The sum of the diesel and motor oil TPH analyses was used for
comparison to the PAL and in statistical evaluations. Analytical results for samples collected for
on-site analysis are presented in Attachment F. Results for samples submitted for off-site analysis
are presented in Section 6.0.

D.1.3.1.2 Chromium Analysis

Hexavalent chromium was present in a portion of the samples at low concentrations, yet did not
exceed the PAL of 390 mg/kg. The highest value measured was 64.7 mg/kg, and most were
below 20 mg/kg. Analytical results for samples collected for on-site analysis are presented in
Attachment F.

D.1.3.2 Chromium Correlation Study Results

A study was performed on the chromium results for soil samples from the CMP and several
samples were obtained from the UC-4 well area mud pits to determine the correlation between the
concentration of total chromium using XRF methods of analysis verses the results of total
chromium using FLAA methods. A high correlation would reduce the number of samples
requiring analysis for hexavalent chromium and would provide an estimate for hexavalent
chromium concentrations based on results for total chromium determined by XRF methods. The
correlation study resulted in an acceptable correlation coefficient of 0.987. The optimal
correlation coefficient, as specified within Attachment C of the CAIP, was defined as greater

than 0.95.

A minimum of 24 samples were to be included in the correlation study as required by the CAIP.
Twenty-seven soil samples were included in this study. The CMP was the first area sampled.
Because of shallow refusalsin the CMP, only 20 soil samples were available. An additional
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seven samples were taken from Pits 4A, 4B, and 4E to form the first batch of samples for the
correlation study.

Using EXCEL 7 for Windows 95 statistical analysis software, the correlation coefficient, slope,
slope error, intercept along XRF axis, and intercept error were calculated. From this analysis, it
was demonstrated that the XRF data is higher than the FLAA data for XRF values below
approximately 100 mg/kg and above 200 mg/kg. The correlation coefficient for this data set is
0.987. Thisresult alowed for the use of the XRF as the primary method for total chromium
analysis. Data pertaining to the calculation and results of the chromium correlation study are
presented in Attachment G.

The correlation coefficient was reevaluated whenever a new batch of paired FLAA/XRF data
became available. The coefficient never dropped below 0.978. Sixty-nine pairs were taken during
the investigation. The final correlation coefficient was 0.9782.

The CAIP was written so that any sample with a value of total chromium above 300 mg/kg would
also be analyzed for hexavalent chromium. This cutoff value was chosen so that if all of the
chromium was hexavalent, any value close to, but still below the 390 mg/kg PAL would be
measured by the definitive hexavalent chromium method. The results of chromium analysis
indicated the percentage of hexavalent chromium in the total chromium of the sample was always
less than 3 percent. The dataindicated that for XRF values below about 1,500 mg/kg, the
hexavalent chromium measurements were nondetects. A Record of Technical Change was
submitted by Department of Energy/Nevada Operations (DOE/NV) and approved by NDEP
which modified the CAIP to indicate that measurements of total chromium below 1,200 mg/kg
would not always be followed by a hexavalent chromium measurement.

D.1.3.3 Statistical Layer Analysis

A statistical approach, as defined in the CAIP, was used to determine which depth intervals or
layers inside individual mud pits and shaker pad areas were above the action level at the

90 percent confidence level for either total TPH or hexavalent chromium. In general, six
locations inside each mud pit were selected for sampling at 0.61-m (2-ft) depth intervals.

If n, was less than or equal to the actual number of samples measured for the given layer, then a
statistically valid decision as to whether alayer was above or below the PAL could be made.
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Theirregular or unknown shape and slope of the shaker pad areas made application of the
statistical test problematic. The shaker pad at UC-1 was assumed to be directly south of the
UC-1 emplacement hole, although no historical documents confirm this. The suspected area also
exhibits a steep sope. The shaker pad area at UC-3 isnot visible at the surface and was filled and
graded prior to demobilization of drilling operationsin the late 1960s. The shaker pad area at
UC-4 isvisible, but is comprised of severa tiers of pooled runoff shaker debrisin aravine.

In practice, contaminated layers often had high Values even after six samples were analyzed.
In such cases, the affected layer was declared to be above the action level. Rarely was the “A”
value such that additional sampling was indicated.

D.1.3.4 Material Volume Estimates for Areas of Contamination

Within the general areas (CMP, UC-1, UC-4, and UC-3), fourteen of the investigated sites were
determined to contain soils and or drilling-related materials with contaminant concentrations

above the action levels. The following sites were statistically or judgmentally determined to have
total TPH diesel/motor oil in excess of the action limits within discrete 0.61-m (2-ft) layers below
ground surface. Estimates are provided in the following sections for the volume of materials
affected by TPH contamination within each of the sites. Estimates of the volume of material in
excess of the PAL are approximate and were calculated based on a rectangular area that covered
the areas of identified contamination extending to the depths of identified contamination. The
precise boundary of contaminated materials was not determined during the investigation. The
rectangular area used for the purposes of calculating material volumes was based on conservative
approximations of the limits of contamination relative to areas of identified uncontaminated
materials.



D.1.3.4.1 UC-4 Well Area
The following table provides volume estimates for soils determined to be in excess of the PAL for
TPH within the UC-4 area.
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Corrective General
Action ) - Estimated Volume Within the Interval
. Site Description 3
Site Notation (m?) (m)
(CAS)
58-09-03 U4A Mud Pit A 2,175.9 (2,844 yd®) | 1.22 - 3.05 (4 -101t)
58-09-03 U4B Mud Pit B 725.3 (948 yd®) 1.83-2.44 (6 -8ft)
58-09-03 u4cC Mud Pit C 1,359.9 (1,778 yd®) | 0-1.22 (0-4ft)
58-09-03 u4D Mud Pit D 2,447.6 (3,200 yd®) | 1.22 - 3.05 (4 -101t)
58-10-02 u4s Shaker Pad Area | 5,439.5 (7,111 yd® | 0.61-1.83 (2-61t)
58-10-05 u4x Eastern Drainage 90.6 (119 yd®) 1.22 -1.83 (4-6f1t)
Channel (Area X)
58-10-04 uaw Southern Drainage | 362.5 (474 yd®) 0-244 (0-8ft)
Channel (Area W)

m?® = cubic meters
yd3 = cubic yards

D.1.3.5 UC-3 Well Area
The following table provides volume estimates for soils determined to be in excess of the PAL
for TPH within the UC-3 area.

Corrective General
Action . o Estimated Volume Within the Interval
. Site Description 3
Site Notation (m?) (m)
(CAS)

58-09-06 U3E Mud Pit E 1,700.3 (2,222 yd®) 0-3.05 (0-10ft)

58-25-01 U3E Mud Pit E 25,709.5 (33,600 yd® | 0-5.49 (0-18ft)
(Southern Outlier)

58-10-01 u3s Shaker Debris Area | 141.7 (185 yd®) 1.22-1.83 (4 -6ft)

Protruding Pipes
58-99-01 u3u Under Ground 11.4 (15 yd®) 1.22-2.44 (4 -8ft)
Storage Tanks (UST)
(Area U)

58-44-03 u3z Shaker Debris Area | 783.4 (1,024 yd® 0-0.61 (0-2ft)

Southeast (Area Z)

m?® = cubic meters
yd3 = cubic yards
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D.1.3.6 UC-1 Well Area
The following table provides volume estimates for soils determined to be in excess of the PAL for
TPH within the UC-1 area.

Corrective General
Action . - Estimated Volume Within the Interval
. Site Description 3
Site Notation (m*) (m)
(CAS)
58-09-02 UlA Mud Pit A 544.0 (711 yd®) 0-1.22 (0 - 41t)
58-09-05 UlE Mud Pit E 636.5 (832 yd?) 0-1.22 (0 - 41t)
58-10-03 uis Shaker Debris Area 1,088.2 (1,422 0-1.22 (0 - 41t)
yd®)
58-44-06 Uyl Surface Depression 22.7 (30 yd®) 0-0.61 (0 - 21t)
(AreaY)

m?® = cubic meters
yd3 = cubic yards

D.1.3.7 Central Mud Pit
The following table provides volume estimates for soils determined to be in excess of the PAL for
TPH within the UC-1 area.

Corrective General
Action . - Estimated Volume Within the Interval
: Site Description 3
Site Notation (m*) (m)
(CAS)
. 40,206.7
58-09-01 CMP Central Mud Pit (52,556 yd?) 0-1.83 (0 -6 ft)

m?® = cubic meters
yd3 = cubic yards
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D.2.0 Central Mud Pit Surface Investigation (CAS 58-09-01)

The CMP, CAS #58-09-01, is a large earthen pit located approximately 449.58 m (1,475 ft)

southeast of the UC-1 well location (Figure D.2-1). The impoundment was used to store excess

and used mud from drilling operations at various wells within the CNTA project area including

the UC-3 and UC-4 emplacement holes. The CMP measures approximately 167.64 m by

131.06 m (550 ft by 430 ft), with the long axis of the pit running roughly east-west. The mud pit

Is fully bermed with the exception of an engineered breach to permit rainwater to drain from the
impoundment. The southeastern perimeter of the CMP’s berm has also been disturbed by a
subsidence fault generated by the UC-1 (Faultless) underground nuclear detonation

(DOE, 1994b).

D.2.1 Purpose

The purpose of soil/drill mud sampling at the CMP was to evaluate potential COCs and to
determine their vertical and horizontal extent. Eleven boring locations were sampled inside the
mud pit, and one boring was sampled outside the mud pit. In addition to investigation and
characterization of the mud pit, several of the samples were included in the correlation study to
determine the relationship in concentration of total chromium to that of hexavalent chromium
within the same samples.

Waste characterization samples were collected from areas near the ESC soil borings from the
intervals with the highest concentration of TPH and chromium as determined by the ESC
sampling. The results of these samples provided data for guiding the disposal of investigation-
derived waste (IDW) and for characterizing the contents of the impoundment for potential
remedial options.

Subsurface and surface geophysical surveys were conducted over the area of the CMP prior to
and concurrent with soil boring and sampling efforts to determine the approximate vertical and
lateral extent of the drilling muds.

D.2.2 Scope of Work
Investigation of the CMP by advancing soil borings and collecting soil samples was conducted on
three days: May 12 and 13, 1997, and again on June 1, 1997.
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Mud pit investigation activities were conducted by multiple contractors as part of an ESC
approach to the characterization. McLaren/Hart provided staff and equipment to advance soil
borings and to collect soil cores. IT Corporation provided staff and equipment to prepare and
handle soil samples and collect the appropriate QA/QC samples. Technos Incorporated
performed geophysical investigations prior to and concurrent with sampling. 1T Corporation and
Ames Laboratory provided technical input to the selection of soil boring locations and the depth

intervals to be sampled.

D.2.2.1 Survey Grid and Elevations

The survey grid was established over an area of 402.34 - 219.46 m (1,320 x 720 ft)

(Figure D.2-2). The extent of the grid was selected to include all of the mud pits and key
features. Aerial photos, existing drawings, and on-site observations were used to select the
boundaries of the grid. It was not feasible to include some outlying features within the grid.

All field observations, measurements and coordinates given in the following text are referenced to
the grid northing and easting coordinates in feet. Local grid coordinates were trandated into
UTM coordinates during field operations for compatibility with existing DOE databases. See
Attachment A for atable of control points for the CMP area.

Digital elevation data were acquired for 759 stations over the entire grid generally at 12.19 m (40-
ft) sample spacings. Attachment H provides an elevation map for the CMP grid. Elevations at
the CMP grid range from 1,835.51 to 1,849.10 m (6,022 to 6,067 ft) and average 1,842.42 m
(6,044.7 ft). Detailsregarding elevational data are provided in Attachment B.

D.2.2.2 On-site Observations

Figure D.2-2 shows the site features in relation to the rectangular grid that surrounds the CMP.
The CMP is bounded on all sides by a steep berm extending about 3.05 m (10 ft) above the
surface of the mud. The berm has an engineered breach on the eastern end, and a drainage
channel extends southeast from the breach. The mud consists of a8 to 15 cm (3 to 6in.), dark,
oily crust with moist, semi-liquid material beneath it. Eight vertical diffusers and a wooden depth
gauge are located within the pit. A large steel pipe extends into the pit from the west.

A fault from the Project Faultless detonation at UC-1 extends southwest to northeast and abuts
against the CMP berm on its southeastern side. Numerous soil piping and active collapse zones
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were observed along this fault and on the southern berm of the CMP. Some of these collapse
features are located on the inside slope of the berm, very close to the mud.

D.2.2.3 Surface Geophysics
The following section describes the types and nature of the geophysical surveys conducted within
the area of the CMP.

EM31

EM31 data were acquired over the main grid along parallel lines oriented west-east with aline
separation of 6.01 m (20 ft) (Figure D.2-3). The lines extend over the grid outside and inside the
CMP. Datawere not acquired around the immediate perimeter of the CMP due to the steep
berm.

EM38

EM38 quadrature phase (conductivity) data were acquired within the CMP only, along parallel
lines with a 6.01-m (20-ft) line spacing oriented west-east (Figure D.2-3). This shallow data
provided an indication of the lateral continuity of the shallow muds within the CMP. When
combined with EM31 data, the EM 38 data also provide a qualitative estimate for the thickness of
the mud within the CMP.

Resistivity

In order to determine the vertical stratification of muds within the CMP, three resistivity
soundings were acquired within the mud pit, along with a background resistivity sounding north
of the mud pit. Figure D.2-3 shows the locations of the four resistivity soundings. The
background sounding was north of the CMP with the electrodes extending east-west along the
gravel road north of the mud pit. Sounding R1 had electrodes extending south-north within the
eastern portion of the mud pit. Sounding R2 had electrodes oriented southwest-northeast.
Sounding R3 had electrodes oriented southeast-northwest.

D.2.2.4 Geoprobe™ Conductivity Logs

Geoprobe™ conductivity logs were acquired at 17 locations within the grid. Locations are shown
in Figure D.2-3 and are |abeled sequentially CMP-GCO1 through CMP-GC17. No logs were
collected inside the CMP due to the low |oad-bearing capacity of the mud. Plots of all
conductivity logs are included in Attachment E.
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D.2.2.5 Chemical Sampling and Analysis
Eleven soil borings were completed within the CMP for the purpose of collecting soil samples.
Attachment | provides the coordinates of the soil borings. Figure D.2-4 illustrates their locations
within the CMP. Borings ranged in depth from 0.61 to 3.05 m (2 to 10 ft). Theinitial six borings
(CMPL1 thru CMP6) were located within the mud pit as specified in the CAIP. The mud pit was
divided into six roughly equal area sections by bisecting the mud pit along its long axis and
trisecting the mud pit in the short dimension. A boring was located near the center of each of the
sections. Two additional borings (CMP7, CMP8) were located near the CMP2 boring to
investigate an apparent thin layer of drilling mud within thisarea. Boring numbers CMP9,
CMP10, and CMP11 were along the centerline of the mud pit. Three additional waste
characterization borings were advanced within the CMP for purposes of IDW disposal and mud
pit characterization. The location of these borings and the sample intervals were determined from
previously completed ESC investigation-related borings. The location of these borings is

provided in Figure D.2-4.

All borings were advanced to their total depth using conventional, direct-push boring equipment
advanced using hand methods. Due to the instability of the mud pit surface, it was not practical
to conduct sampling with truck-mounted equipment.

Soil samples collected from individual borings were submitted to on-site and off-site laboratory
facilities for analysis. Thirty-seven samples were collected during the investigation of the CMP.
These samples were submitted to the on-site laboratory facilities for the analysis of chromium
(total and hexavalent) and TPH diesel. Characterization samples were handled as described in
Section 1.2.3, “Phase 2 Work Scope”.

A correlation study was performed on soil samples collected for on-site analysis as specified in the
CAIP (Appendix C). The results for on-site analysis of total chromium by XRF were compared
with those using FLAA from the same sample. The correlation coefficient resulting from this
study, if greater than the CAIP specified 0.95, would then allow for XRF methods to be used to
estimate total chromium concentrations of the individual samples and permit the reduction of the
verification of XRF chromium results by FLAA methods to one-per-twenty samples analyzed.
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D.2.3 Summary of Results
The following sections provide the results of geophysical and chemical investigations of the

CMP.

D.2.3.1 Geophysical Measurements
The results of geophysical investigations within the CMP area are provided in the following
sections.

Surface EM
EM31 conductivity and in-phase (metal) contour maps are shown in Figures D.2-5 and 2-6. The
most obvious feature defined by the EM 31 survey isthe CMP (CAS #58-09-01).

The in-phase (metal) data show an anomaly trending east-west down the center of the CMP
(Figure D.2-6). The western end of this anomaly starts near a large stedl pipe that extends into
the mud pit from the west. The pipe may continue beneath the mud down the central axis of the
pit. Thisanomaly intersects another in-phase (metal) anomaly extending south-north near the
middle of the mud pit. Both of these anomalies are also seen in the conductivity data.

Outside the influence of the two perpendicular pipes, extremely high conductivity values

(>240 milliSiemens per meter [mS/m]) are present within the CMP (Figure D.2-6). The highest
conductivity values are within the southeastern portion of the mud pit. The high conductivities
are constrained within the pit boundaries except for the breach in the berm at the east end.
However, the high conductivities decrease rapidly and do not continue more than 15.24 m (50 ft)
past this breach down the drainage channel.

Figure D.2-7 shows EM 38 data acquired within the CMP. The highest conductivities are less
than 200 mS/m and are more uniform than the EM31 data. This difference suggests that the high
conductivity concentration in the southeastern portion of the pit observed in the EM 31 datais due
to deeper material and a thickening of the mud. Also, thereis no evidence for the buried pipesin
the EM38 data, suggesting that the pipes are below the average exploration depth of the EM 38,
which is about 1.52 m (5 ft).
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Resistivity
Resistivity soundings acquired within the mud pit provide a means to estimate the vertical extent
of the mud. Figure D.2-8 shows the geoelectric sections for three resistivity soundings acquired

within the CMP and one background sounding outside and north of the CMP.

The background sounding model shows resistivities ranging from 282 to 1,235 ohm-ft. (11.6 to
2.7 mS/m). This sounding represents background conditions and correlates well with the
measurements made with the EM 31.

Sounding R1, in the eastern side of the CMP, isinterpreted as the thickest mud based upon the
surface EM31 and EM 38 data. The model for the resistivity sounding shows low resistivity
values of 4.7 to 6.6 ohm-ft (highly conductive values of 497-698 mS/m) to a depth of about
1.74 m (5.7 ft).

Resistivity soundings R3 and R2 were in areas of consecutively lower conductivities as indicated
by the EM31 and EM 38 data and therefore, are located over athinner layer of mud. The model
for sounding R3 indicates a 1.34 m (4.4-ft) thick layer of 4.8 ohm-ft (684 mS/m) material. The
model for sounding R2 shows only athin layer (0.5 m[1.6 ft]) of low resistivities (1.1 ohm-ft
(2,983 mS/m).

The resistivity models generally agree with interpretations of EM31 and EM38 data. The thickest
area of mud, about 1.74 m (5.7 ft), is located in the southeastern portion of the mud pit. Areas
with conductivities less than 100 mS/m measured by the EM-31 may only contain about 0.61 m (2
ft) of mud.

Conductivity Logs

No Geoprobe™ conductivity logs were acquired within the CMP itself, due to the soft and
unstable conditions of the mud. Two conductivity logs were acquired on the inner ramp of the
northern berm, and four conductivity logs were acquired around the perimeter outside the berm
(see Figure D.2-2). One conductivity log (CMP-GC15) on the inner ramp of the berm had high
conductivities (up to 390 mS/m, but averaging <100 mS/m) between 4.27 and 6.01 m (14 and

20 ft) deep. Because of its depth, this reading is interpreted to be due to natural clays and silts or
variations in moisture content. All other conductivity logs on the inner ramp and around the
outside perimeter indicate background conductivity conditions.
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CMP Resistivity Models

Depth
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2. (684)
3 376
4 (8.7) 8.6
5 121.9 23 (141) (497)
6 (26.9)
7 126 1000
8 282 (26) (3.3)
9 (11.6)
10
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{Conductivity in mS/m)
Figure D.2-8
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Central Mud Pit
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D.2.3.2 Chemical Sampling and Analysis

The CMP contained a significant volume of drilling mud that had combined TPH diesel and motor
oil concentrations in excess of the PAL of 100 mg/kg. No radionuclide contaminants were noted
with activities exceeding natural background levels. All borings advanced in the CMP
encountered drilling muds in excess of the PAL for combined diesel/motor oil range TPH. The
highest combined TPH diesel/motor oil concentration noted was from the interval 0 - 0.61 m

(0 - 21t) in boring CMP6 which yielded a result of 2,560 mg/kg. Hexavaent chromium was
apparent only at concentrations well below the PAL. A summary of the analytical results for the
CMP aong with associated quality assurance sample results are provided in Attachment F.

Figure D.2-9 displays TPH data with respect to depth at al of the CMP sampling locations.

Initial TPH analyses of samples from borings in the CMP were specifically for TPH in the diesel
range. It was noted during analysis that soil/drilling mud samples contained TPH in the range of
motor oil. Additional standards were procured for TPH motor oil, and instruments were also
calibrated to detect TPH of motor oil.

Statistical evaluation of the sample results for discrete 0.61-m (2-ft) intervals within borings
indicate that the upper 1.83 m (6 ft) of drilling mud and materials contained within the CMP have
combined diesel/motor oil TPH concentrations in excess of the PAL. A summary of the statistical
layer analysis for the CMP is provided in Table D.2-1.

In the borings CMP1 through CMP7 which penetrated at least 0.61 m (2 ft) into the native
material, TPH concentrations in the native material samples were below the PAL. In borings
CMP8 through CM P11 refusal was reached at or just beneath the drilling mud/native material
contact. The TPH concentrations in the bottom samples of each of these holes was above the
PAL. However, inspection of the boring logs and sample collection logs shows that these
samples contained 15 cm (6 in.) to 0.61 m (2 ft) of drilling mud. Based on the following facts:

* The native material samples from borings CMP1 through CMP7 did not have TPH
concentrations above the PAL.

» All of the samples from borings CMP8 through CMP11 contained some drilling mud.

* The TPH concentrations were lower in the last sample from borings CMP8 through
CMP10;
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Figure D.2-9
Central Mud Pit TPH Concentrations from Chemical Sampling
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Statistically Cok?centration
Area of Sampling Analyte Boring Number Derived Required AB‘)e\I'sV\(I+()_)C’r Layer
Investigation Interval/Layer No.of Samples | | = ' os| Determination
cmpl cmp2 cmp3 cmp4 cmp5 cmp6 cmp?7 cmp8 cmp9 cmpl0 cmpll (Nd) (<>+U-AL)
Central Mud Pit 0-2’ TPH 692 1230 1820 382 676 2560 903 1470 821 1730 1570 3 1425 contaminated
" 2-4 TPH 8.9 5.6 434 401 673 1570 6.1 H 426 392 2290 14 846 contaminated
" 4-6' TPH 152.3 R 7 6.2 7.1 305.6 R R R R NS 6138 87 contaminated
" 6-8' TPH 6.3 R 8.5 7.2 5.5 NS 1 -92 non-cont.
" 8-10’ TPH NS NS 6.7 NS NS NA NA NA
Central Mud Pit 0-2’ Cr+6 22.7 28.1 21.9 30.5 43.2 56.5 22.4 21.6 53 32.6 64.7 1 -347 non-cont.
" 2-4 Cr+6 69.8 122 16.9 20.3 25.3 28.5 169 151 17.3 16.6 30 1 -305 non-cont.
" 4-6' Cr+6 102 R 174 103 107 14.1 R R R R R 1 -251 non-cont.
" 6-8' Cr+6 64 R R 64 113 144 1 -262 non-cont.
" 8-10’ Cr+6 NS NS 91.2 NS NA NA NA
cmpl2
Central Mud Pit Breach 0-2’ TPH 23.1 NA -76.9 NA
" 2-4 TPH 29.9 NA -70.1 NA
" 4-6' TPH 13.6 NA -86.4 NA
" 6-8’ TPH 13.4 NA -86.6 NA
" 8-10’ TPH NS NA NA NA
Central Mud Pit Breach 0-2’ Cr+6 50 NA -340 NA
" 2-4 Cr+6 50 NA -340 NA
" 4-6' Cr+6 50 NA -340 NA
" 6-8' Cr+6 50 NA -340 NA
" 8-10’ Cr+6 NS NA NA NA
NOTES:
All values are reported as milligrams/kilogram (mg/kg)
Nd = number of samples needed to make decision
<> = mean value of all measurements in given layer
U = upper confidence limit
AL = action level (100mg/kg TPH & 390 mg/kg Hex Cr)
If <>+U-AL > 0 then layer is above Action Level But if <0 then layer is below Action level
TPH = sum of diesel and motor oil components
NS = Sample not collected
NA = Not analyzed
R = No sample collected due to refusal conditions within boring
H = Sample collected and held by laboratory and not analyzed
cmpx | = Boring and associated samples included in statistical calculations
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- CMP8 - second sample not run because the boring is next to CMP7 in which the
second sample had a TPH concentration of 6 ppm,

- CMP9 - the second sample TPH concentration was 52 percent of the concentration in
the first sample,

- CMP10 - the second sample TPH concentration was 22 percent of the concentration
in the first sample.

* The TPH concentration in the last sample from CMP11 was higher than the concentration
in the first sample (the last sample was all drilling mud and did not contain any native
material).

It is reasonable to assume that the TPH came from the drilling mud and that the native material
does not have TPH concentrations above the PAL.

The estimated volume of material considered TPH-contaminated includes a surface area
measuring 167.64 m (550 ft) in length and 131.06 m (430 ft) in width, extending to a depth of
1.83 m (6 ft). Based on these numbers the total volume of TPH-contaminated driling material
and muds contained within the CMP is estimated to be approximately 40,207 cubic m@ters (m
(52,556 cubic yards [y}).

The distribution of drilling mud within the CMP was nearly what was predicted by geophysical
surveys and confirmed by Geoprabspil borings. Boring logs and cross-sectional views

illustrating the CMP are provided in Attachment J. Drilling muds were observed to be

approximately 1.83 m (6 ft) thick at their thickest point in the southeast corner of the mud pit.

Drilling muds in excess of the PAL taper from this point to thicknesses of 0.61 - 0.91 m (2 - 3 ft)

near the western perimeter of the mud pit. Samples collected from soils and excavated native

soils from beneath the mud pit did not contain concentrations of TPH in excess of the PAL. In
addition, a soil boring (CMP12) located just outside the southeastern edge of the CMP, at the

breach in the CMP berm, did not have concentrations of TPH in excess of the PAL.

Three waste management samples were collected from the CMP for off-site analysis. These
samples were collected proximal to soil borings with known concentrations of combined TPH
(motor oil + diesdl) in excess of the PAL. The results of these sample analyses are detailed in
Section 6.2.3. Based on these results, al IDW generated from sampling activities within the CMP
was disposed of as TPH contaminated waste.
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D.3.0 UC-1 Well Area Surface Investigations

The UC-1 well areais located within a 2.59 square kilometers (km?) (1-square mile [mi?]) parcel
of land in the central portion of the CNTA project area. The area was the site of several well
drilling operations, most notably the UC-1 emplacement well. The UC-1 well wasthe
emplacement hole for the Faultless underground nuclear test conducted on January 19, 1968.
Several other wells were completed proximal to the UC-1 well location which served as
exploratory wells, hydrologic testing wells, post-shot, and instrument placement wells. Most of
these wells were plugged and abandoned in accordance with applicable requirements when the site
was decommissioned (AEC, 1973a). The wells which were not plugged were turned over to the
BLM for their use (AEC, 1973a). No further work is planned on these wells. Suspect areas of
surface contamination are related to operations surrounding the drilling and completion of these
wells. Five CASs were identified for investigation within the UC-1 area. In addition to these
CASs, three other areas were investigated, based on proximity to areas of identified
contamination and visual observations that suggested potential surface contamination. A map
showing these areas is shown as Figure D.3-1.

D.3.1 Purpose

Soil sampling within the UC-1 area was conducted to evaluate COCs within five CASs that were
identified in the CAIP and three other sites that were suspected of being affected by surface
contamination from drilling and well completion operations. The vertical and lateral extent of the
COC were defined for each of the sites.

D.3.2 Scope Of Work

Surface investigation and sampling of five CASs and three additional suspect sites were
conducted from May 28 through May 30 and June 1, 3, and 8, 1997. Six days were spent
advancing soil borings and collecting composite soil samples from these sites. The investigated
sites included mud pits, shaker areas, and a disturbed area as follows:

Mud Pit UC-1 A (CAS #58-09-02)

Mud Pit UC-1 B (CAS #58-09-04)

Mud PitsUC-1 C, D, E (CAS #58-09-05)

UC-1 Shaker Debris Area (no assigned CAS #58-10-03)

UC-1 Areas X Grout Piles (3) (58-44-01, 58-44-02, 58-44-06)

UC-1 AreaY, surface depression 3,600 ft south of UC-1 Well (CAS 58-44-06)
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D.3.2.1 Survey Grid and Elevations

The survey grid was established over arectangular area of 268.22 x 243.84 m (880 x 800 ft)
(Figure D.3-2). The extent of the grid was selected to include all of the mud pits and key features
at the site. Aeria photos, existing drawings (primarily from the CAIP), and on-site observations
were used to select the boundaries of the grid. It was not feasible to include some outlying
features within the grid due to the distances separating these areas from UC-1 area.

All field observations measurements and coordinates given in the following text are referenced to
the grid northing and easting coordinatesin feet. Local grid coordinates were trandated into
UTM coordinates during field operations for compatibility with existing DOE databases. See
Attachment A for atable of control points for the UC-1 site.

Digital elevation data were acquired for 504 stations over the entire grid generally at 12.19-m
(40-ft) sample spacings. Attachment H provides an elevation map for UC-1. Elevationsat UC-1
range from 1,851 to 1,869 m (6,075.2 to 6,132 ft) and average 1,860 m (6,100 ft). Details
regarding elevation data collection are given in Attachment B.

D.3.2.2 On-site Observations

Figure D.3-2 shows the locations of features relative to the survey grid established at the site.
The suspected positions of the mud pits and shaker pad debris shown in Figure D.3-2 and other
figures are based upon the CAIP drawings and aerial photos of thissite. The survey grid extends
eastward to the perimeter road and includes berms to the south and west. The emplacement well
(surface ground zero) is located in the approximate center of the grid. A grate-covered, recessed
well (UC-1-P-2SR) islocated in the northern part of the grid. Fault scarps cross the southeastern
portion of the grid, and may extend to the southwest. Light colored material, possibly shaker
discharge, was observed in the eastern portion of the grid, draining to the east along the inner
fault scarp.

D.3.2.3 Surface Geophysics
EM31 conductivity and in-phase (metal) data were acquired over six areas (Figure D.3-3):

* Thestegrid along paralld lines oriented north-south with a line separation of 6.01 m
(20 ft), which covers Mud Pits 1C, 1D, 1E and the shaker pad debris
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* Two perpendicular profile lines (UC1R5E and UC1R5N) centered at well HTH-1, the
location proposed in the CAIP for Pit 1B (CAS #58-09-04), located 792.48 m (2,600 ft)
south of the grid

* A single EM31 profile line over each of the two small grout piles south of the site grid and
referred to as UC1R3 and UC1R4

* A single EM3L1 profile line over each of the two small grout piles northeast of the site grid
and referred to as UC1R1 and UC1R2

Attachment Ccontains a more detailed description of the electromagnetic field procedures and the
plots of all the off-site profile lines.

D.3.2.4 Geoprobe™ Conductivity Logs

Geoprobé conductivity logs were acquired at 14 locations within the grid. Locations are shown
in Figure D.3-4 and are labeled sequentially UC1-GCO01 through UC1-GC14. Plots of al
conductivity logs are included in Attachment E.

D.3.2.5 Chemical Sampling and Analysis

Fifty-one soil borings were completed within the UC-1 area of investigation. Attachment |
provides the coordinates of the soil borings. Borings ranged in depth from 0.61 to 3.66 m (2 to
12 ft). Theinitial six borings within each of the five UC-1 area mud pits were located as specified
in the CAIP. The mud pit was divided into six roughly equal area sections by bisecting the mud
pit along its long axis and trisecting the mud pit in the short dimension. A boring was located
near the center of each of the sections. Borings within non-mud pit sites such as shaker debris
areas were located within areas of visible drilling related materials.

Three waste characterization samples were obtained from two sites. Two waste characterization
borings were collected within UC-1 Mud Pit E and one within the shaker debris area for purposes
of IDW disposal and mud pit characterization. The location of these borings and the sample
intervals was determined from previously completed ESC investigation-related borings. All
borings were advanced to their total depth using conventional truck-mounted, direct-push boring
equipment.
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Soil samples collected from individual borings were submitted to on-site and off-site laboratory
facilities for analysis. There were 187 samples collected for investigation/characterization of
CASs and suspect areas within the UC-1 well area. These samples were submitted to on-site
laboratory facilities for the analysis of chromium (total and hexavalent) and combined TPH
diesel/motor oil. Three waste characterization and mud pit characterization samples were

collected and submitted to off-site [aboratories as described in Section 1.2.3 Phase 2 Work Scope.

D.3.3 Summary of Results
The following sections present the results of geophysical and chemical investigations of the UC-1
area.

D.3.3.1 Geophysical Measurements

The EM31 conductivity and in-phase (metal) data are contoured and presented in Figures D.3-5
and D.3-6. Background terrain conductivities for UC-1 are 6-10 mS/m. Two large conductivity
and in-phase (metal) anomalies are the result of the metal casing at surface ground zero and the
recessed well-head and metal grate north of surface ground zero.

Two small in-phase (metal) anomalies are located to the south of UC-1. South of ground zero, a
line of discontinuous conductivity and in-phase (metal) anomalies indicates the presence of
subsurface metallic objects extending southward from surface ground zero (Figures D.3-5 and
D.3-6). Theremaining portions of the UC-1 grid are relatively free of in-phase (metal) anomalies.

The conductivity data do not indicate the clear presence of remnant mud pitsat UC-1. Itis
possible that the mud pits were cleaned out and backfilled during restoration activities. It isalso
possible that the features observed on historic aerial photos were not actually mud pits. The
feature designated as Mud Pit 1E lies within the observed shaker pad debris area, but does not
show alarge EM conductivity anomaly, with values only dightly higher than background
conductivities. Mud pits 1C and 1D show background conductivities, except for an isolated
anomaly due to scrap metal.



h:\cntasurface\6202b11.dgn

19 MAY 1999

0 100E
1 1

1
0 100E
SCALE
100 200 Feet

ormm ©On

—
40 80 Meters

Contour Interval =2 mS/m

20|0E

|
200E

30|0 E

|
300E

40|0 E

1
400E

50|0E

|
500E

GOIOE

|
600E

70|0E

|
700E

BOIO E

|
800E

QOIDE

Road

|
900E

| | | | |
300N 400N 500N 600N 700N 800N

|
200N

CADD CAU 417 CNTA
Appendix D

Section D.3.0
Revision: 0

Date: 04/05/99

Page D47 of D-735

12-14
10-12
[ 8-10
Wie-8
4
2
o-2
I Below O

mS/m

EXPLANATION

— Fault

Mud Pit

Shaker Pads Discharge Area
Conductivity Contours
EM31Survey Lines

Note
UC-1 Mud Pits C, D, and E are all CAS 58-09-05

D.3-5
UC-1 Area
EM31 Surface Conductivity Map




h:\cntasurface\6202b12.dgn

19 MAY 1999

0 10|0E

| |
0 100E
SCALE
0 100 200 Feet

—
0 40 80 Meters

Contour Interval = 2 ppt

ZDIOE

|
200E

300E

|
300E

400E

1
400E

5(]IDE

|
500E

GOIOE

|
600E

7DIOE

|
700E

BOIO E

1
800E

QOIDE

|
900E

Road

| | 1 | | |
200N 300N 400N 500N 600N 700N 800N

|
100N

CADD CAU 417 CNTA
Appendix D

Section D.3.0
Revision: 0

Date: 04/05/09

Page D48 of D-735

8-10

6-8

4-8
S
[o-2
[ Below 0

ppt

EXPLANATION

— Fault

Mud Pit

Shaker Pads Discharge Area
In-phase Contours
EM31Survey Lines

Note
UC-1 Mud Pits C, D, and E are all CAS 58-09-09-05

Figure D.3-6
UC-1 Area
EM31 In-Phase Metal Survey Map




CADD CAU 417 CNTA

Appendix D

Section: D.3.0

Revision: 1

Date: 04/05/99

Page D-49 of D-735
Due to the lack of electrical conductive muds to define their locations, the pit locations (1C, 1D,

and 1E) were estimated from historical aerial photography and field observations.

D.3.3.2 Chemical Sampling and Analysis

The UC-1 well area contained seven investigation sites. Based on the analytical results from soil
samples collected from borings advanced at these sites, three sites (UC-1 Mud Pit A, Mud Pit E,
and the Shaker Debris Area) were statistically shown to contain combined TPH diesel/motor oil in
excess of the PAL. None of the soil samples collected had hexavalent chromium above the PAL
of 390 mg/kg. No radionuclide contaminants were noted in concentrations exceeding background
activities at any of the sites investigated within the UC-1 well area.

The following sections describe the extent of the TPH contamination within sites statistically
determined to be above the PAL. The fina section addresses investigated sites that were
determined to have TPH below the PAL.

D.3.3.3 UC-1 Mud Pit A (CAS 58-09-02)

No elevated conductivities are present within the pit (Figure D.3-7), indicating a probable lack of
drilling mud. Visual observations and historic aerial photography suggest that this feature may
not have been amud pit and instead is merely an undrained low-lying area which accumulates
runoff, leaving a flat desiccated surface. One Geoprobe™ conductivity log (CMP-GCO08) was
located directly within UC-1 Mud Pit A. Figure D.3-7 compares log CMP-GCO08 with log
CMP-GCQ9 just to the north and outside UC-1 Mud Pit A. CMP-GCO08 indicated background
conductivities similar to those in log CMP-GCO09 (averaging 10 mS/m or less) except between
2.90to 4.27 m (9 to 14 ft) deep where very thin layers periodically increase to a maximum of
about 100 mS/m. These thin layers of increased conductivity may be due to natural clays and silts
or localized increases in moisture content.

The UC-1 Mud Pit A was statistically determined to be contaminated with combined TPH
diesel/motor oil in excess of the PAL. Table D.3-1 provides a summary of the statistical
evaluation of chemical sample results. TPH contamination was indicated within the interval/layers
0-0.61m(0-2ft)and 0.61- 1.22 m (2 - 4 ft). Thetotal thickness of TPH-contaminated
material contained within the mud pit is 1.22 m (4 ft).
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Sampling

Statistically Derived

Concentration Above (+)

Layer

Area of Investigation Interval/Layer Analyte Boring Number Required No. of Samples | or Below (-) Action Levels | Determination
ulal ula2 ula3 ulad ulab ulab ula7 ula8 ula9 (Nd) (<>+U-AL)
UC-1 Mud Pit A 0-2 TPH 247.6 710 13.4 18.9 393 313 19.5 21.3 14.2 5 1090 contaminated
" 2-4 TPH 20 256 13.6 13.8 18 20.6 16.5 13.6 14.1 127 401 contaminated
4-6 TPH 15 33 15 135 76 18.6 13.6 135 13.8 1 -48 noncontaminated
6-8' TPH 13.6 13.3 R R R NS 13.4 NS 13.7 1 -86 noncontaminated
8-10’ TPH H H R R R NS NS NS NS NA NA NA
0-2' CR+6 93.3 79.3 50 50 50 50 50 50 50 1 -282 noncontaminated
2-4 CR+6 50 50 50 50 50 50 50 50 50 0 -340 noncontaminated
4-6' CR+6 50 50 50 50 50 50 50 50 50 0 -340 noncontaminated
6-8’ CR+6 50 50 R R R NS H NS 50 0 -340 noncontaminated
8-10’ CR+6 H H R R R NS NS NS R NA NA NA
ulbl ulb2 ulb3 ulb4 ulb5 ulb6
UC-1 Mud Pit B 0-2' TPH 23.6 15.8 42.5 21.3 24.4 19.2 1 -70 noncontaminated
" 2-4 TPH 31.4 16.2 19.6 145 11.9 R 1 =77 noncontaminated
4-6 TPH 13.4 18 20.5 14.6 R R 1 -81 noncontaminated
6-8' TPH R H H H R R NA NA NA
8-10’ TPH R H H R R R NA NA NA
10-12 TPH R H H R R R NA NA NA
0-2’ CR+6 50 50 50 50 50 50 0 -340 noncontaminated
2-4 CR+6 50 50 50 50 50 R 0 -340 noncontaminated
4-6' CR+6 50 50 50 64 R R 1 -331 noncontaminated
6-8’ CR+6 R H H R R R NA NA NA
8-10’ CR+6 R H H R R R NA NA NA
10-12 CR+6 R H H R R R NA NA NA
ulcl ulc2 ulc3 ulc4d ulch ulc6
UC-1 Mud Pit C 0-2' TPH 13.6 13.6 25.2 13.7 13.6 13.3 1 -82 noncontaminated
" 2-4 TPH 13.7 13.3 20.9 13.6 14.1 13.4 1 -83 noncontaminated
4-6 TPH 18.3 22.3 25.4 13.7 155 13.3 1 -79 noncontaminated
6-8' TPH 13.7 32.1 115 21.6 16.3 13.3 1 =77 noncontaminated
8-10’ TPH 11.9 14 14.8 21.4 27.9 13.3 1 -79 noncontaminated
10-12 TPH H H R H H H NA NA NA
0-2’ CR+6 50 50 50 50 50 50 0 -340 noncontaminated
2-4 CR+6 50 50 50 50 50 50 0 -340 noncontaminated
4-6' CR+6 50 50 50 50 50 50 0 -340 noncontaminated
6-8’ CR+6 50 50 64 50 50 50 1 -334 noncontaminated
8-10’ CR+6 64 50 50 50 50 50 1 -334 noncontaminated
10-12 CR+6 H H H 50 H H NA NA NA
uldl uld2 uld3 uld4 uldb5 uld6
UC-1 Mud Pit D 0-2' TPH 13.4 13.6 13.3 13.3 28.2 17.2 1 -80 noncontaminated
" 2-4 TPH 13.7 13.6 13.4 13.4 13.9 13.7 1 -86 noncontaminated
4-6 TPH 21.1 16.9 11.9 13.4 135 13.6 1 -83 noncontaminated
6-8’ TPH 12.2 19.2 24.4 13.6 13.7 13.3 1 -81 noncontaminated
8-10’ TPH 11.8 12.3 11.6 14.4 13.8 13.4 1 -86 noncontaminated
10-12’ TPH H RH H R H RH H NA NA NA
0-2’ Cr+6 50 50 50 50 50 50 0 -340 noncontaminated
2-4 Cr+6 50 50 50 50 50 50 0 -340 noncontaminated
4-6' Cr+6 50 50 50 50 50 50 0 -340 noncontaminated
6-8’ Cr+6 50 50 50 50 50 50 0 -340 noncontaminated
8-10’ Cr+6 50 50 50 50 50 50 0 -340 noncontaminated
10-12 Cr+6 H H H H H H NA NA NA
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Area of Investigation Sampling Analyte Boring Number Stqtlstlcally Derived Concentration Above +) Layer .
Interval/Layer Required No. of Samples | or Below (-) Action Levels | Determination
ulel ule2 ule3 ule4 uleb5 ule6 ule7 ule8
UC-1 Mud Pit E 0-2’ TPH 272 605 632 17.6 51.9 50.1 NS 19.2 19 342 contaminated
" 2-4 TPH 15.1 587 323 22.9 21.1 37.8 NS 17.8 81 211 contaminated
4-6' TPH 15.5 13.1 12.7 11.9 12.6 11.5 NS 15.0 1 -86 noncontaminated
10-12’ TPH NS NS NS NS NS NS 13.9 NS NA NA NA
0-2’ Cr+6 50 80.2 50 64 50 50 50 50 1 -325 noncontaminated
2-4 Cr+6 50 68 50 50 50 50 NS 50 1 -333 noncontaminated
4-6’ Cr+6 50 50 64 50 50 50 NS 50 1 -344 noncontaminated
10-12 Cr+6 NS NS NS NS NS NS 50 NS NA NA NA
ulsl uls2 uls3 uls4 uls5 uls6 uls?7
UC-1 Shaker Debris Area 0-2’ TPH 4500 2146 1640 203.4 16.6 41.5 24.5 6 3485 contaminated
" 2-4 TPH 2223 16.6 14.1 16.5 13.6 13.4 13.4 37 1371 contaminated
4-6' TPH 75.2 23.9 15.6 14.1 20 14.1 13.2 2 -44 noncontaminated
6-8’ TPH H H H H NS NS NS NA NA NA
0-2’ Cr+6 82 102 87.7 50 50 50 50 1 -292 noncontaminated
2-4 Cr+6 58.4 50 50 50 50 64 50 1 -334 noncontaminated
4-6’ Cr+6 50 50 50 50 50 50 50 0 -340 noncontaminated
6-8’ Cr+6 H H H H NS NS NS NA NA NA
ulyl uly? uly3 uly4 uly5
UC-1 Y area 0-2’ TPH 197.2 82.7 21.1 77.3 51.9 151 32 contaminated
" 2-4 TPH 13.5 14 18.5 13.6 13.7 1 -84 noncontaminated
4-6' TPH 134 13.6 134 13.6 13.7 1 -86 noncontaminated
6-8’ TPH 13.4 13.4 NS NS NS NA NA NA
0-2' Cr+6 50 50 50 50 50 NA NA NA
2-4 Cr+6 50 50 50 50 50 NA NA NA
4-6’ Cr+6 50 50 50 50 50 NA NA NA
6-8' Cr+6 50 50 NS NS NS NA NA NA
ulxl ulx2 ulx3 ulx4
UC-1 X area 0-2 TPH 13.1 13.1 13.1 13.1 NA NA NA
" 0-2' Cr+6 50 50 50 50 NA NA NA
ule8
UC-1 Shaker Debris Breach 0-2’ TPH 19.2 NA NA NA
" 2-4 TPH 17.8 NA NA NA
4-6' TPH 15 NA NA NA
6-8’ TPH NS NA NA NA
0-2’ Cr+6 50 NA NA NA
2-4 Cr+6 50 NA NA NA
4-6 Cr+6 50 NA NA NA
6-8’ Cr+6 NS NA NA NA
NOTES:
All values are reported as milligrams/kilogram (mg/kg
Nd = number of samples needed to make decision
<> = mean value of all measurements in given lay
U = upper confidence limit
AL = action level (100mg/kg TPH & 390 mg/kg Hex Cr
If <>+U-AL > 0 then layer is above Action Level But if <0 then layer is below Action lev
TPH = sum of diesel and motor oil component
NA = Not analyzed
NS = Sample not collected
R = No sample collected due to refusal conditions within borin
H = Sample collected and held by laboratory and not analyze
Cr+6 = Hexavalent chromium
ulxx | Boring and associated samples included in statistical calculatio
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Nine borings were advanced within the UC-1 Mud Pit A Site to investigate potential
contamination. Borings were advanced to total depths between 1.83 and 3.05 m (6 and 10 ft).
The highest combined TPH diesel/motor oil value reported from any of the 0.61-m (2-ft) sample
intervals collected was 710 mg/kg. This concentration was reported for a soil sample collected in
boring U1A2 within the interval 0 - 0.61 m (0 - 2 ft). No contamination exceeding the TPH PAL
was recorded below a depth of 1.22 m (4 ft). Analytical results for UC-1 Mud Pit A, including
QA/QC samples, are provided in Attachment F. Figure D.2-4 provides the location of individual
borings and identifies those borings with TPH concentrations in excess of the PAL. Figure D.3-8
displays TPH data with respect to depth at all of the UC-1 Mud Pit A sampling locations.

Soil boring logs prepared by site geologists indicate the TPH contaminated intervals/layers
0-0.61m(0-2ft)and 0.61- 1.22 m (2 - 4 ft) within UC-1 Mud Pit A occur within a horizon of
drill cuttings and drilling mud. The drill cuttings and mud were mixed and very dry which iswhy
the layer was not identified using the conductivity probe. Uncontaminated materials lying below
layers of contamination within the interval of 1.22 - 3.05 m (4 - 10 ft) are comprised of native
soils consisting of silty sand with some gravels. Soil boring logs and cross-sectional views for soil
borings completed within the UC-1 Mud Pit A Site are provided in Attachment J.

Material considered to be TPH-contaminated covers a surface area measuring 18.29 m x 24.38 m
(60 ft x 80 ft) and extends to a depth of 1.22 m (4 ft). Based on these dimensions the total
volume of contaminated material contained in the UC-1 Mud Pit A is approximately 544 m?

(711 ycP).

D.3.3.4 UC-1 Mud Pit E (CAS 58-09-05)

A dlight increase in EM31 conductivity in the vicinity of UC-1 Mud Pit E may correlate with
visible shaker pad debris on the surface. The shaker pad was on the berm above Mud Pit E and
the cuttings and drill mud flowed down into the pit. One Geoprobe™ conductivity profile
(UC1-GC10) islocated at the edge of UC-1 Mud Pit E. Figure D.3-9 compares profile
UC1-GC10 within Pit 1E and profile UC1-GC09 outside to the east of the pit. Profile
UC1-GC10 clearly indicates the presence of high conductivity material (up to 900 mS/m) from
0-0.91m(Oto 3ft) and 3.2t0 3.66 m (10 to 12 ft) deep. All other depthsin profile UC1-GC10
indicate background conductivities similar to profile UC1-GCO09.
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The UC-1 Mud Pit E was statistically determined to contain TPH in excess of the PAL.

Table D.3-1 provides a summary of the statistical analysis. Total petroleum hydrocarbon
contamination was indicated in soil samples within the interval/layers 0 - 0.61 m (0 - 2 ft) and 0.61
-1.22m (2 - 4 ft). Thetota thickness of TPH-contaminated material within the mud pit is 1.22
m (4 ft).

Seven soil borings were advanced within the UC-1 Mud Pit E Site to investigate the nature and
extent of potential contamination. A single boring U1E8 was advanced just outside the only
breach in the berm around Mud Pit 1E. All of the soil borings were advanced to atotal depth of
3.66 m (12 ft). Composite soil samples were collected from the borings in 0.61-m (2-ft) intervals.

Three of the borings advanced within the site encountered TPH contamination in excess of the
PAL. Borings U1E2 and U1E3 encountered TPH contamination over the layer/intervals
0-0.61m(0-2ft)and 0.61-1.22m (2 - 4 ft). Boring U1E1 encountered contamination in
excess of the PAL only over the interval/layer O - 0.61 m (0 - 2 ft). The U1E8 boring showed no
sample with TPH above the PAL to a depth of 1.83 m (6 ft). Analytical results for samples
including QA/QC samples are provided in Attachment F. Figure D.3-10 provides the location of
borings and identifies those borings in excess of the PALs. Figure D.3-11 displays TPH data with
respect to depth at al of the Pit 1E sampling locations.

Soil descriptions prepared by the site geologists indicated that TPH-contaminated intervals from
0-1.22 m (0O - 4 ft) occurred within mixed soils with some residual drilling muds. Underlying
materials within the 1.22 - 3.66 m (4 - 12 ft) interval were comprised of native soils composed of
sands and silts with some gravel. Soil boring logs and cross-sectional views of the borings within
Mud Pit E are provided in Attachment J.

The volume of contaminated soil within this site includes an estimated surface area measuring
23.77 m (78 ft) in length and 21.95 m (72 ft) in width, extending to adepth of 1.22 m (4 ft). The
estimated total volume of contaminated material contained within UC-1 Mud Pit E is 636 m® (832

yd).
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D.3.3.5 UC-1 Shaker Debris Area (CAS 58-10-02)

An area with dightly elevated conductivity values 2-4 mS/m higher than background is centered
east of surface ground zero. The anomaly follows the observed location of light-colored material
that may be shaker pad debris. While no shaker pad was previoudly identified at this site, the
debris observed at the surface is similar to that observed at the UC-3 and UC-4 shaker pad areas.
The anomaly is bounded by a fault scarp to the south and extends to the east along the natural
drainage.

One Geoprobe™ conductivity profile (UC1-GC12) is located within the shaker pad debris.

Figure D.3-12 compares profile UC1-GC12 with profiles UC1-GC11 and UC1-GC14 to the north
and south, respectively. All three profiles indicate background conductivities with only subtle
increases. These subtle increases are likely due to variations in natural silts and clays or moisture
content of the soils.

The UC-1 shaker debris area was determined statistically to be contaminated with TPH in excess
of preliminary site action levels. The TPH contamination was present in the 0.61-m (2-ft) depth
intervals/layersof 0- 0.61 m (0 - 2 ft) and 0.61 - 1.22 m (2 - 4 ft). A combined thickness totaling
1.22 m (4 ft) of TPH-contaminated material exists within the UC-1 shaker debris area.

Seven borings were advanced within the site of the UC-1 Shaker Debris. Soil borings were
advanced to depths of up to 2.44 m (8 ft), and composite soil samples were collected on 0.61-m
(2-ft) intervals. All of the borings were located within the visible drill cuttings in the shaker area.
Four soil borings (U1S1, U1S2, U1S3, and U1$4) encountered TPH contamination exceeding
the PAL within the sample intervals 0 - 0.61 m (0 - 2 ft) and 0.61 - 1.22 m (2 - 4 ft).

The highest combined TPH concentration was 4,500 mg/kg for the interval 0 - 0.61 m (O - 2 ft)
within boring U1S1. Three other borings (U1S5, U1S6, and U1S7) advanced to determine the
extent of contamination within the shaker area did not encounter TPH diesel/motor oil
concentration in excess of the PAL. Attachment F provides the analytical results for the UC-1
Shaker Debris Area samples including the results for associated QA/QC samples. Figure D.3-8
provides a map showing the location of borings and identifies those borings with samplesin
excess of the PAL. Figure D.3-13 displays TPH data with respect to depth at all of the UC-1
shaker pad sampling locations.
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Soil boring logs prepared by site geologists indicated the contaminated intervals 0 - 1.22 m
(O - 4 1t) occurred in a horizon of moist to dry drill cuttings mixed with some drilling mud.
Uncontaminated materials underlying the contaminated layers within the interval of
1.22 - 2.44 m (4 - 8 ft) consisted of native soils composed of silty sands with some gravel. Soil

boring logs and cross-sectional views of the completed borings are provided in Attachment J.

The volume of TPH-contaminated material within the UC-1 Shaker Debris site occurs over an
irregular shaped area approximately 48.77 m (160 ft) in length and 18.29 m (60 ft) in width with a
thickness of 1.22 m (4 ft). The volume of contaminated material within the UC-1 Shaker Debris
Areais estimated at approximately 1,088 m® (1,422 yd?).

D.3.3.6 UC-1AreaY (CAS 58-44-06)

The UC-1 Area’Y was identified during the course of the 1997 investigations of Sites previously
identified within the UC-1 well area. AreaY isagraded arealocated approximately 1,093 m
(3,587 ft) south of the UC-1 emplacement well (see Figure D.3-3).

Five borings were advanced in the graded area of the UC-1 site. Boring ULY 1 encountered

TPH concentrations of 197.2 mg/kg within the depth interval 0 - 0.61 m (0 - 2 ft). No other
borings had TPH diesel/motor oil concentrations in excess of the PAL. Characterization of this
siteis essentially complete. The area north and east of boring UL1Y 1 is topographically higher
than the ULY graded area and the boundary was interpolated based on decreasing concentrations
in downgradient borings. Given the low concentration of TPH/motor oil contamination in boring
U1Y1, it isunlikely that higher concentrations exist upgradient. Figure D.3-14 displays the

TPH data with respect to depth at al the UC-1 Area’Y sampling locations.

The volume of TPH-contaminated material within the UC-1Y site is estimated to occur over an
irregular shaped area approximately 6.10 m (20 ft) in length and 6.10 m (20 ft) in width with a
thickness of 0.61 m (2 ft) around boring U1Y 1. The volume of contaminated material within UC-
larea isestimated at approximately 23 m® (30 yd?).
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D.3.3.7 UC-1 Well Area Uncontaminated Sites of Investigation

A total of five of the seven sites investigated were found not to have concentrations of COCs
above the PAL. These sitesare:

UC-1 Mud Pit B (CAS #58-09-04)

UC-1 Mud Pit C (CAS #58-09-05)

UC-1 Mud Pit D (CAS #58-09-05)

UC-1 Area X Mud/Grout Piles (58-44-01, 58-44-02, 58-44-05)

Pit B was sampled to refusal at six locations, and no TPH concentration was found above the

PAL and the statistical test for the requisite number of samples to make areliable decision was

met in all cases. At locations U1B1 through U1B4 refusal limited sampling to 0 - 1.83 m

(O to 6 ft), while at locations U1B5 and U1B6 sampling was limited to only the top 0.61 m (2 ft).

Pits C and D were sampled at six locations from O to 3.05 m (0 to 10 ft), and no sample had TPH
concentrations above the PAL. For each layer, the number of samples required for a decision was
well below the six actually taken. Various mud/grout piles (“Area X”) were sampled from O to
0.61 m (0 to 2 ft), and all TPH concentrations were well below PAL.

The locations of these sites and the respective sampling locations are skayundarD.3-8.
Analytical results for these sites including the QA/QC samples are providéghahment EThe

statistical analysis of chemical samples from these areas is shdalenD.3-1.

Soil boring logs and cross-sectional views of the soil borings are providéthehment J
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D.4.0 UC-4 Well Area Investigations

The UC-4 well areais the northern-most of the drilling sites on the CNTA project area. The
UC-4 areawas the location of several well drilling and completion operations, most notably the
UC-4 emplacement well. The UC-4 well was drilled and completed for use as an emplacement
hole for an underground nuclear device; however, a nuclear device was never emplaced in the
borehole. Severa other wells were drilled and completed proximal to the UC-4 well and served
as exploratory and hydrologic test wells. Most of these wells were plugged and abandoned in
accordance with applicable requirements when the site was decommissioned (AEC, 1973a). The
wells which were not plugged were turned over to the BLM for their use (AEC, 19733). No
further work is planned on these wells. Suspected areas of surface contamination were related to
operations associated with the drilling and completion of these wells and included mud pits,
shaker debris areas, and run-off areas near the UC-4 well site. Figure D.4-1 provides a map
showing the location of the areas identified for investigation. Two CASswere identified in the
CAIP for the UC-4 well area. In addition to these CASs, three additional sites were investigated
based on proximity to areas of suspected or known contamination and visual observations that
suggested potential for surface contamination.

D.4.1 Purpose

Investigations within the UC-4 area were conducted to evaluate the COC (TPH diesel/motor oil
and hexavalent chromium) within CAS 58-09-03 and CAS 58-10-02 and three additional
suspected sites related to drilling and well completion operations. The vertical and lateral extent
of identified contamination would be defined for each of the sites.

D.4.2 Scope of Work

Surface investigation and surface sampling of the two CASs and three additional suspected sites
were conducted from May 13 - 21, 1997, and June 2 through 4, 1997. Eleven days were spent
advancing soil borings and collecting soil samples from sites within the UC-4 well area
Investigated sites as listed below included mud pits, mud pit breach areas, out-flow areas, and
shaker debris aress.

e UC-4 Mud Pits A through E (CAS 58-09-03)
* UC-4 Area S Shaker Pad Area (CAS 58-10-02)
* UC-4 Area W, Southern Drainage Channel (CAS 58-10-04)
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 UC-4 Area X, Eastern Drainage Channel (CAS 58-10-05)
 UC-4 Mud Pit Area’Y (no assigned CAS #)

D.4.2.1 Survey Grid and Elevations

A survey grid was established over an area of 280.42 x 231.65 m (920 x 760 ft) (Figure D.4-2).
The extent of the grid was selected to include all of the mud pits and key features. Aeria photos,
existing drawings (primarily from the CAIP), and on-site observations were used to select the
boundaries of the grid. All field observations and measurements are referenced to the grid
northing and easting coordinates in feet. Near the site, two ravines one to the north (CASs
58-10-02 and 58-10-05) and one to the south CAS 58-10-04 which contained drilling
mud/cuttings were not included within the grid due to their locations and extents; however, they
were investigated and sampled during this effort.

All field observations, measurements and coordinates in the following text are referenced to the
grid northing and easting coordinates in feet. Local grid coordinates were transated into UTM
coordinates during field operations for compatibility with existing DOE databases. See
Attachment A for atable of control points for the UC-4 area.

Digital elevation data were acquired for 433 stations over the entire grid generaly at a 12.19-m
(40-ft) sample spacing as well as over the grid extension to the west. Attachment H shows the
elevation map for UC-4. Elevations at UC-4 range from 1,985.65 to 2,005.13 m (6,514 to
6,578 ft) and average 1,996.10 m (6,548 ft). Attachment B provides data regarding digital
elevation measurements.

D.4.2.2 On-site Observations

Figure D.4-2 shows the observed locations of site features relative to the rectangular grid
established at the site. The suspected position of the mud pits (CAS 58-09-03) and shaker pad
(CAS 58-10-02) shown in Figure D.4-2 and other figures are based upon the CAIP drawings,
aerial photos, field observations and surface geophysical data. UC-4 Mud Pit C isvisible at the
surface and drains through a breach in its berm to the east.

The UC-4 areais bounded on three sides (south, east, and north) by dirt roads. The UC-4
emplacement hole (CAS 58-30-02) is located in roughly the center of the site at 365E, 350N, and
Is surrounded by a concrete pad. A separate concrete pad, which served as the floor of a metal
building, lies about 22.86 m (75 ft) to the west of the hole. Shaker pad debrisisvisiblein alarge
ravine across the northern portion of the site; it appears to drain to the east, extending under the
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road via a 56-cm (20-in.) steel pipe and continues down a valley to the east. Due to the apparent
large quantity of mud relative to cuttings, it appears that drilling mud may have discharged into
thisravine. Similar waste material isvisible in avalley south of the site that drainsto the

southeast.

D.4.2.3 Surface Geophysics
The following sections provide information regarding the location and nature of geophysical
surveys conducted on the UC-1 area Sites.

EM31
EM31 conductivity and in-phase (metal) data was acquired over four areas. These four areas
include:

* Thesdtegrid, dong paralel lines oriented north-south with aline spacing of 6.10 m (20 ft)
(Figure D.4-3).

* West of the site grid extending from OE to 190W and from 260N to 540N at a line spacing
of 3.05 m (10 ft) oriented both in the north-south and east-west directions.

* Thedrainage channel east of the grid which contains light-colored material that is runoff
from the shaker pad area flowing from a pipe beneath the road. Ten separate EM31
profile lines were run perpendicular to the axis of the ravine. Their locations relative to
the grid are shown in Figure D.4-4. Profiles R1-R10 extend across the valley east of the
grid.

* The drainage channel south of the grid which aso contains a light colored material similar
to that from the shaker pad. Ten separate EM31 profile lines were run perpendicular to
the axis of theravines. Their locations relative to the grid are shown in Figure D.4-4.
Profiles R101-R110 extend across the valley south of the grid.

EM38

EM38 data were acquired along one line (80E) running north-south through UC-4 Mud Pits A
and B. Thisdata provided an indication of the lateral continuity of the mud pits within the
shallow soils.

Magnetometer and Metal Detector Pipe Locator

A magnetometer and metal detector pipe locator was used for survey work completed west of the
grid. These instruments were used to identify potential underground storage tanks or trace
suspected pipelines in the area previously used for operationa trailers.



CADD CAU 417 CHYTA

Ceraenar

rur, ek

200 W ow ] 1K JHE JE JCHILE il 4] 1 GE THIE HIGE
: ! - ! r ! i Section l.'?.# n
Main Road Fanvision; 0
: Dwinc (095
§ | E Puge D70 of D-736
(4] 1, 4]
g I . é
______________ \,i(\ Bﬁ# . %
I Ml =i ¥ -
p ] fiLle ““--..._--""" h-“'"“"h--—- //If \
Z L 13 | Geh? : -
Zl 5efoL Jhsket P4 47/ A N N |z
W // \ i} w
EE | oz / e'/ ' '
B
2l choi el // Al ... B
T 19993 rb _ Flnod ick Illmx
gL H/ -
g [ f aedetd VLA LUV N %
Mud[pi( D =
| I | Lol T PR 1z
G&T ] | EXTLANATION
i pn = 2 Mud Pit o
........... Mad P ki | 'F-—--—_._,___ i R R £ ¢  Geopube Conductivity Boring
Water Baziy dels T L EM31 Frofile Lines
NS !
| » Mote
______________ T"‘ ] L o = UC~ Mud Pits A, B, C, 1, and E arc all CAS 58-09-03
_ : 12" Bipe '
_ UC-4 Area W e f
1 1 i {-AN 5B-11HM | 1 | 1 | 1 | |
Z00% LOow 0 1HIH 2MHIK J00E 400E 10T EO0E O ¥0OE OD0E LOOIE
SCALLE
?
100 200 Fect . Figure D.4-
£ 0 Melers Shewing Geoprobe™ Conductivity Borings

and EM31 Profile Lines




B202b24  ORI2SWBT

SCALE
225 450 Fast
—— e —
Fi] 140 Maters

Crainage Axis

R}

CADO CALL 41T (GHNTA
Ayl O

Sectieay D40
Rermwon; 0

Dale; O4THRS

Pagu D-7T1 of D73

Drainage Axls

EXPLANATION
——— EM3 Profila owar Cuthar

—— [rainegs At

Nate
LAC-4 Mud Fite A, B, C, I3, and E are all CAS S6-00-00

Fligure D.4-4
LC-4 Arsa Location Map

Showing Outlier Arpas
and EN31 Profde Linas




CADD CAU 417 CNTA

Appendix D

Section: D.4.0

Revision: 1

Date: 04/05/99

Page D-72 of D-735
D.4.2.4 Geoprobe™ Conductivity Logs
Geoprobe™ conductivity logs were acquired at 23 locations within the grid (Figure D.4-3). They
are labeled sequentially UC4-GCO1 through UC4-GC23. One location, UC4-GCO08, was not
completed since ground conditions were too hard. Plots of the conductivity logs are included in

Attachment E.

D.4.2.5 Chemical Sampling and Analysis

There were 62 soil borings completed within the UC-4 area of investigation. Attachment |
includes the coordinates of the soil borings. Borings ranged in depth from 0.61 to 3.66 m (2 ft to
12 ft). Theinitial six borings within the UC-4 area mud pits were located as specified in the
CAIP. Each mud pit was divided into six roughly equal area sections by bisecting the mud pit
along itslong axis and trisecting the mud pit in the short dimension. A boring was located near
the center of each of the sections. Borings within non-mud pit sites such as shaker debris areas
were located within areas of visible drilling related materials.

Three waste characterization samples were obtained from two sites. A waste characterization
sample was collected from borings advanced in UC-4, Mud Pits A, C, and D for purposes of IDW
disposal and mud pit characterization. The location of these borings and the sample intervals
were determined from previously completed ESC investigation-related borings.

All borings were advanced to their total depth, where possible, using conventional truck-mounted
direct-push boring equipment. In several cases borings had to be advanced using hand techniques
due to unstable surface conditions in mud pits and shaker areas.

Soil samples collected from individual borings were submitted to on- and off-site laboratory
facilities for analysis. There were 257 samples collected for investigation of CASs and suspect
areas within the UC-4 well area. These samples were submitted to on-site laboratory facilities for
the analysis of chromium (total and hexavalent) and TPH diesel/motor oil. Waste characterization
and mud pit characterization samples were collected and submitted to off-site laboratories as
described in Section 1.2.3 Phase 2 Work Scope.

D.4.3 Summary of Results
The following sections present the results of geophysical and chemical investigations of the
UC-4 area.
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D.4.3.1 Geophysical Measurements
The contoured EM 31 data show high conductivity areas relating to mud pit locations, buried
metal, and surface features such as the reinforced concrete pads (Figure D.4-5). The contoured
EM31 in-phase (metal) data show anomalies related to reinforced concrete pads, buried metal,
and surface metal (Figure D.4-6). Those conductivity anomalies in Figure D.4-5 that do not have
a corresponding in-phase anomaly in Figure D.4-6 can be assumed to be related to natural

geologic conditions, mud pits, shaker pad debris or other electrically conductive materials.

Background EM31 terrain conductivity values are approximately 8 to 10 mS/m at the UC-4 site.
EM31 conductivity values increase dramatically to well above 30 mS/m over the mud pits. The

areas of higher conductivities correspond well to the pit locations estimated from historical aerial
photography. This allowed chemical sample locations to be selected with confidence.

Additional anomalies at UC-4 are dominantly associated with buried metals. An area of elevated
conductivity and in-phase (metal) anomalies trends southeast between the UC-4 well and UC-4
Mud Pit D. Thistrend may represent a mud flow area between the well and Mud Pit 4D as well
as significant buried metal. Anisolated in-phase (metal) anomaly is identified just east of the main
south-north dirt road. This anomaly is roughly centered at 660E and 320N.

Geoprobe™ conductivity data was found to be an excellent indicator of the depth and thickness of
mud layers due to the very high conductivity of the moist mud in comparison to background
conductivity. For this reason, sampling depths in each particular pit and shaker area could be
targeted at known mud depths.

D.4.3.2 Chemical Sampling and Analysis

The UC-4 well area contained five sites of investigation. Based on soil sample analytical results
from borings at these sites, two of these sites were determined statistically to contain materials
with TPH diesel/motor oil in excess of the PAL. None of the samples collected from any of the
sites investigated contained hexavalent chromium concentrations in excess of the PAL. No
radionuclides exceeding background activities were noted during field screening or in samples
submitted for off-site analysis for radiologic constituents.
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The following sections describe the extent of the contamination within sites determined statistically
to contain COCs. The fina section addresses investigated sites that did not have COCs above the

PALs.

D.4.3.3 UC-4 Mud Pit A (CAS 58-09-03)

UC-4 Mud Pit A has EM conductivities above background (Figure D.4-5). Based upon the EM31
in-phase (metal) data, no buried metal is located within this mud pit. However, three small in-phase
anomalies are located just outside the southern boundary of the mud pit and one small in-phase
anomaly is located just outside the northeastern boundary of the pit.

Two Geoprobe™ conductivity logs (UC4-GC2 and UC4-GC3) were located directly in UC-4 Mud
Pit A. Two additional conductivity logs (UC4-GC1 and UC4-GC4) are located just outside UC-4
Mud Pit A to the north and south, respectively. Figure D.4-7 shows a cross section of these four
conductivity logs aong with the surface EM data acquired along Line 80E. Background
conductivity values or close to background values are seen in logs UC4-GC1 and UC4-GC4 which
are outside the pit boundaries. Conductivity logs UC4-GC2 and UC4-GC3 indicated very high
conductivities (>200 mS/m) from 1.83 to 3.05 m (6 to 10 ft) and from 2.13 to 3.35 m (7 to 11 ft),
respectively. Based upon this electrical conductivity data, the muds from Pit 4A have well-defined
lateral and vertical boundaries.

The UC-4 Mud Pit A was statistically determined to be contaminated with TPH diesel/motor oil
concentrations in excess of the PAL of 100 mg/kg. Table D.4-1 provides a summary of the
statistical analysis. TPH contamination was indicated in the 0.61-m (2-ft) depth interval/layers
between 1.22 - 1.83 m (4 - 6 ft), 1.83 - 2.44 m (6 - 8 ft), and 2.44 - 3.05 m (8 - 10 ft). A combined
thickness totaling 1.83 m (6 ft) of contaminated materia exists within the UC-4 Mud Pit A.

Eight borings were advanced to total depths of 3.66 m (12 ft). Six borings were advanced within
the mud pit, and two borings were advanced outside the perimeter of the mud pit. No TPH
diesel/motor oil concentrations above the PAL were encountered in borings U4A7 or U4A8
located outside the mud pit. All borings advanced within the mud pit contained intervals in excess
of the PAL for TPH diesel/motor oil. The highest combined TPH diesel/motor oil concentration
measured from the respective 0.61-m (2-ft) sample intervals was 336 mg/kg within the interval 1.83
- 244 m (6 - 8 ft) in soil boring U4A2. TPH concentrations were below the PAL inthe0- 1.22 m
(O - 4 1t) interval with the exception of the 0.61 - 1.22 m (2 - 4 ft) interval in boring U4A2, where a
combined TPH diesel/motor oil concentration of 116.6 mg/kg was reported.
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Area of Investigation Inti?\rj;‘ljllll_r;?/er Analyte Boring Number Statlstltl:\lacl)l-yoll?gg\r{ne;el?seqUIred Concentr(e_l)tlzztgzolilsv(;)sor Belo Layer Determination
udal uda2 u4a3 udad udab udab uda’7 u4a8 (Nd) (<>+U-AL)
UC-4 Mud Pit A 0-2 TPH 34.7 24.9 24.9 39.2 54.9 14.5 H H 1 -59 non-cont.
" 2-4 TPH 65.5 116.6 31.2 87.6 24.7 25.5 16.7 14.5 6 -19 non-cont.
4-6' TPH 15.2 132.3 68.9 235.8 88.8 107.4 14.2 14.3 555 53 contaminated
6-8’ TPH 164.4 336 289.5 272 285.2 264 13.7 14.2 1 203 contaminated
8-10’ TPH 131.6 176.5 123.3 117.8 319.9 204.2 35.6 18 7 125 contaminated
10-12’ TPH 48.6 63.2 59.6 58.8 59.1 94.5 R R 2 -27 non-cont.
0-2’ Cr+6 50 50 50 62.4 50 50 NT NT 1 -345 non-cont.
2-4 Cr+6 50 50 50 50 50 50 50 64 0 -350 non-cont.
4-6’ Cr+6 50 95.4 50 14.9 196 14.3 50 50 1 -289 non-cont.
6-8' Cr+6 215 274 155 296 217 155 50 50 2 -152 non-cont.
8-10’ Cr+6 200 151 151 192 16.3 116 50 50 1 -254 non-cont.
10-12 Cr+6 60.8 64.4 50 50 50 50 NT NT 1 -342 non-cont.
udbl u4b2 u4b3 u4db4 u4b5 u4b6 udb7
UC-4 Mud Pit B 0-2’ TPH 17.3 L L L L L H NA NA non-cont.
" 2-4 TPH 11.5 40.3 79.3 41.2 68.2 525 76.1 2 -37 non-cont.
4-6’ TPH 84.2 64.3 88.6 55.9 83.7 99.5 96.3 5 -11 non-cont.
6-8’ TPH 162.4 71.8 198.3 117.5 235.2 248.1 89.7 6 114 contaminated
8-10’ TPH 100.2 78.2 69.5 93.7 59.5 52.1 13.7 4 -13 non-cont.
10-12 TPH 11 NT 60.2 62 61.6 NT NT 2 -31 non-cont.
0-2’ Cr+6 50 L L L L L NA NA non-cont.
2-4 Cr+6 50 50 H 50 50 50 50 0 -350 non-cont.
4-6 Cr+6 50 50 50 50 50 264 50 1 -262 non-cont.
6-8' Cr+6 13.7 237 145 134 14.4 145 50 1 -294 non-cont.
8-10 Cr+6 207 15.3 121 217 50 75.7 50 1 -236 non-cont.
10-12 Cr+6 50 NT 50 50 50 NT NT 0 -350 non-cont.
u4cl u4c2 u4c3 u4csd u4ch u4c6 u4c7
UC-4 Mud Pit C 0-2’ TPH 120.5 185.1 493 160.2 985 900 NT 8 607 contaminated
" 2-4 TPH 148.5 275.7 NT 121.5 381 178.2 231.9 4 180 contaminated
4-6' TPH R R R R R R 150.2 NA NA non-cont.
0-2’ Cr+6 13 15* 18.7 131 20.2 32.7 ND 1 -377 non-cont.
2-4 Cr+6 15.4 21.5 NT 13.6 16.9 20.4 15.5 1 -381 non-cont.
4-6’ Cr+6 R R R R R R 50 NA NA NA
u4c8 u4c9 u4cl0  u4cll
UC-4 Breach Area 0-2’ TPH 73.2 63.4 21.6 35.8 NA NA NA
" 2-4 TPH NT NT 28.7 44.3 NA NA NA
4-6' TPH NT NT 58.5 27.1 NA NA NA
6-8’ TPH NT NT 17.7 13.8 NA NA NA
0-2’ Cr+6 195 12.2 50 50 NA NA NA
2-4 Cr+6 NT NT 50 50 NA NA NA
4-6 Cr+6 NT NT 50 50 NA NA NA
6-8' Cr+6 NT NT 50 50 NA NA NA
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u4dl u4d2 u4d3 u4d4 u4d5 u4dé u4d7 u4d8
UC-4 Mud Pit D 0-2’ TPH 43.6 26.8 64.4 22.6 73.4 37.9 H H 1 -43 non-cont.
" 2-4 TPH 66.4 74.4 30 27.8 21 54.1 H 28 2 -41 non-cont.
4-6' TPH 75.4 184.1 302 60.1 55.3 33.8 53.4 66.8 210 81 contaminated
6-8’ TPH 1700 167 46.2 178.9 25.1 1504 12.8 38.7 16 973 contaminated
8-10’ TPH 157.2 77 35.7 961 81.3 47.9 13.2 38.3 54 345 contaminated
10-12 TPH 57.7 15.9 NT 49.8 78.9 51.1 H low rec 2 -34 non-cont.
12-14' TPH NT NT NT 61 NT NT NA NA NA
0-2' Cr+6 84.4 69.7 306 50 107 96.8 NT NT 1 -224 non-cont.
2-4 Cr+6 50 50 103 50 50 50 NT 50 1 -325 non-cont.
4-6’ Cr+6 50 189 16.3 50 50 50.2 50 64 1 -296 non-cont.
6-8' Cr+6 255 14.7 13.3 135 64.9 174 50 50 1 -279 non-cont.
8-10° Cr+6 50 50 52.2 15.6 66.8 214 50 50 1 -283 non-cont.
10-12 Cr+6 50 50 NT 70.2 50 50 NT NT 1 -340 non-cont.
12-14' Cr+6 NT NT NT 50 NT NT NT NT NA NA NA
udel ude2
UC-4 Mud Pit E 0-2’ TPH 70.1 82.2 1 -5 non-cont.
" 2-4 TPH 55.2 60.4 1 -34 non-cont.
4-6' TPH 58.6 R NA NA NA
0-2’ Cr+6 50 134 1 -312 non-cont.
2-4 Cr+6 50 50 1 -350 non-cont.
4-6 Cr+6 50 R NA NA NA
u4sl u4s2 u4s3 u4s4 u4s5 u4s6 u4s7 u4s8 u4s9 u4s1l0 u4sll  u4sl2
UC-4 Shaker Pad Area 0-2’ TPH 49.4 43.3 273 29.4 49.9 182.6 NT NT 15.9 14.5 57.9 51 see below see below see below
" 2-4 TPH 22.6 268 61.7 100.8 38.3 862 40.5 14.3 17.4 15.3 47.9 32.6 see below see below see below
4-6' TPH 41.7 117.9 26.4 45.2 20.1 493 192 17.2 13.7 15.7 53 42.8 see below see below see below
6-8’ TPH 23.7 17.5 56.5 14.6 14.3 257.5 18.9 13.9 36.7 13.5 14 24.1 see below see below see below
8-10’ TPH 22.6 23.8 123.6 NT 13.6 16.2 13.6 NT 26.7 29.6 16.4 29.3 see below see below see below
10-12’ TPH 13.8 NT NT NT 21.9 NT NT NT R 14.2 NT NT see below see below see below
0-2’ Cr+6 98 271 14.9 158 289 13.5 NT NT 50 50 210 96.1 see below see below see below
2-4 Cr+6 157 17.9 17.9 15 50 20.3 153 50 50 50 135 50 see below see below see below
4-6' Cr+6 14 264 295 65 50 20.1 14.4 50 50 50 275 50 see below see below see below
6-8’ Cr+6 149 242 206 50 50 17.1 199 50 50 50 69.1 50 see below see below see below
8-10’ Cr+6 120 50 50 50 50 50 50 50 50 50 51 76.6 see below see below see below
10-12 Cr+6 50 NT NT NT 50 NT NT NT R 50 see below see below see below
u4sl3  u4sl4
UC-4 Shaker Pad Area 0-2’ TPH 21.3 29.8 3101 65 non-cont.
" 2-4 TPH 13.6 52.7 96 221 contaminated
4-6' TPH 13.3 48.7 473 101 contaminated
6-8’ TPH 13.7 50.2 21 -6 non-cont.
8-10’ TPH 13.2 47.9 3 -38 non-cont.
10-12 TPH NT H 1 -70 non-cont.
0-2’ Cr+6 122 50 NA NA NA
2-4 Cr+6 50 72.2 NA NA NA
4-6 Cr+6 50 64 NA NA NA
6-8’ Cr+6 50 50 NA NA NA
8-10’ Cr+6 50 50 NA NA NA
10-12 Cr+6 NA NA NA
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udwl udw?2 udw3 udw4 udw5 udwe
UC-4 Area W 0-2’ TPH 128.6 51.3 18 76.7 H H NA NA NA
" 2-4 TPH 207.6 54 13.6 24 H H NA NA NA
4-6' TPH 301.3 36.3 H H H H NA NA NA
6-8’ TPH 1459 R NA NA NA
8-10’ TPH 27.5 R NA NA NA
10-12 TPH 13.7 R NA NA NA
0-2' Cr+6 14 12.4 100 402 H H NA NA NA
2-4 Cr+6 16.8 50 50 118 H H NA NA NA
4-6 Cr+6 15.6 50 H H H H NA NA NA
6-8' Cr+6 17.6 NA NA NA
8-10 Cr+6 147 NA NA NA
10-12 Cr+6 50 NA NA NA

udx1 u4x2 u4x3 udx4 u4xs5

UC-4 Area X 0-2’ TPH 73.8 59.1 39.9 48.2 H NA NA NA
" 2-4 TPH 65.6 33.2 22.2 29.3 H NA NA NA
4-6 TPH 131.2 R H H H NA NA NA
6-8’ TPH 82.5 R NA NA NA
8-10’ TPH 22 R NA NA NA
10-12 TPH R R NA NA NA
0-2' Cr+6 14.5 12.7 257 191 H NA NA NA
2-4 Cr+6 15 52.1 50 50 H NA NA NA
4-6 Cr+6 154 R H H H NA NA NA
6-8' Cr+6 63.6 NA NA NA
8-10 Cr+6 80.5 NA NA NA
10-12 Cr+6 NA NA NA

NOTES:

All values are reported as milligrams/kilogram (mg/kg)

Nd = number of samples needed to make decision

<> = mean value of all measurements in given layer

U = upper confidence limit

AL = action level (100mg/kg TPH & 400 mg/kg Hex Cr)

If <>+U-AL > 0 then layer is above Action Level But if <0 then layer is below Action level
TPH = sum of diesel and motor oil components

NT = Sample not taken

R = No sample collected due to refusal conditions within boring
H = Sample collected and held by laboratory and not analyzed
NA = Not analyzed

NS = No sample taken boring not advanced to depth

u4x | = Boring and associated samples included in statistical calculation
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Analytical results for samples including QA/QC samples collected within UC-4 Mud Pit A are
presented in Attachment F. Figure D.4-8 provides the location of borings with samples exceeding
the PAL for TPH diesel/motor oil. Figure D.4-9 displays TPH data with respect to depth at all of

the UC-4 Mud Pit A sampling locations.

Soil descriptions prepared by site geologists indicate the contaminated intervals occur principally
within a horizon of drill cuttings mixed with moist drilling muds. The materias overlying the
contaminated horizon withinthe 0 - 1.22 m (O - 4 ft) interval are native soils comprised of dry
silty sands mixed with some gravel. The uncontaminated materials that occur below the layers of
TPH contamination in the 3.05 - 3.66 m (10 - 12 ft) interval are comprised of mixed sands and
gravels grading to volcanic bedrock. Soil boring logs and cross-sectional views of the borings
completed in UC-4 Mud Pit A are provided in Attachment J.

The volume of TPH-contaminated material in the UC-4 Mud Pit A occurs over an area measuring
approximately 49 m (160 ft) in length and 24 m (80 ft) in width, with a thickness of 1.83 m (6 ft).
Based on these dimensions the volume of contaminated material within UC-4 Mud Pit A is
calculated at approximately 2,176 m?® (2,844 yd®).

D.4.3.4 UC-4 Mud Pit B (CAS 58-09-03)
UC-4 Mud Pit 4B had EM conductivities above background (Figure D.4-5). Some buried metals
areindicated in the southeast corner of the pit, where it seems to merge with UC-4 Mud Pit 4C.

One Geoprobe™ conductivity log (UC4-GC5) was located directly in UC-4 Mud Pit B and two
additional conductivity logs (UC4-GC4 and UC4-GC6) were located just outside Mud Pit 4B, to
the north and south, respectively. Figure D.4-10 shows a cross section of these three conductivity
logs. Conductivity values at or very close to background values are seen in logs UC4-GC4 and
UCA4-GC6 outside the pit boundaries. Conductivity log UC4-GC5 had very high conductivities
(>200 mS/m) from 1.83 to 2.74 m (6 to 9 ft). Based upon this electrical conductivity data, the
muds from Pit 4B have well-defined lateral and vertical boundaries.

The UC-4 Mud Pit B was statistically determined to be contaminated with TPH diesel/motor oil
in excess of the PAL. A summary of the statistical evaluation is provided in Table D.4-1. TPH
contamination above the PAL was indicated in 0.61-m (2-ft) depth intervals/layers between
1.83-2.44m (6 - 8ft). Thetota thickness of contaminated material identified with the mud pit
is0.61 m (2 ft).
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Seven borings were advanced to depths of 3.66 m (12 ft) below the ground surface. Six borings
were advanced within the mud pit and a single boring, U4B7, was advanced outside the mud pit.
No TPH diesel/motor oil concentrations above the PAL were reported in the U4B7 boring. With
the exception of boring U4B2, al borings advanced within the perimeter of the mud pit
encountered intervals with TPH diesel/motor oil concentrations in excess of PAL. The highest
combined TPH concentration reported at 248 mg/kg occurred within the interval 1.83 - 2.44 m
(6 - 8ft) in boring U4B6. TPH concentrations within the mud pit were below the PAL at every
location within the 0 - 1.83 m (O - 6 ft) interval and in the 2.44 - 3.66 m (8 - 12 ft) interval with
the exception of the 2.44 - 3.05 m (8 - 10 ft) interval in boring U4B1, which was dightly above

the action levels with areported TPH concentration of 100.2 mg/kg.

A summary of the statistical evaluation is provided in Table D.4-1. Analytical results for soil
samples including associated QA/QC samples collected at UC-4 Mud Pit B are provided in
Attachment F. Figure D.4-8 provides the location of borings with TPH diesel/motor oil in excess
of the site action level. Figure D.4-11 displays TPH data with respect to depth at al of the Pit 4B
sampling locations.

Soil descriptions prepared by site geologists indicate the TPH-contaminated interval between

1.83 - 2.44 m (6 - 8 ft) occurs within a horizon of drill cuttings mixed with moist to damp drilling
muds. The uncontaminated materials between 0 - 1.83 m (0 - 6 ft) are comprised of native soils
used as backfill consisting of dry sands and gravels. The uncontaminated materials that occur in
the 2.44 - 3.05-m (8 - 10-ft) interval are composed of mixed sands and gravels grading to volcanic
bedrock at the base. The uncontaminated materials that occur in the 3.05 - 3.66 m (10 - 12 ft)
interval are composed of light yellow/brown ash flow tuff bedrock and dlightly oxidized
brown/yellow chert grains.

Soil boring logs and cross-sectional views of the completed borings for UC-4 Mud Pit B are
provided in Attachment J.

The volume of TPH-contaminated materials contained in UC-4 Mud Pit B occur over an area
measuring approximately 48.77 m (160 ft) in length and 24.38 m (80 ft) in width, with a thickness
of 0.61 m (2 ft). Based on these dimensions the volume of the TPH-contaminated material within
UC-4 Mud Pit B is calculated to be approximately 725 m?® (948 ydf).
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UC-4 Mud Pit B
TPH Concentrations from Chemical Sampling
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D.4.3.5 UC-4 Mud Pit C (CAS 58-09-03)

Drilling mud in UC-4 Mud Pit C isvisible at the surface (Figure D.4-2). EM conductivities above
background surround the observed mud pit and extend over an area of 1,570 m? (16,900 ft?)
(Figure D.4-5). Thein-phase (metal) data suggest that buried metal is located within the eastern
half of the mud pit (Figure D.4-6).

A single Geoprobe™ conductivity log (UC4-GC7) was completed within this pit. A second
conductivity log (UC4-GCB8) was attempted but, it hit shallow refusal and was abandoned.
Previous attempts at manual sampling in this area have met with refusal at a depth of
approximately 1.22 m (4 ft). Heavier truck-mounted equipment has not been used due to the soft
nature of the dried mud surface.

In addition to log UC4-GC7 inside UC-4 Mud Pit C, one Geoprobe™ conductivity log UC4-GC9
Is located about 20 m (60 ft) to the southeast of the pit. Figure D.4-12 shows these two
conductivity logs. Conductivity very close to background values are seen in logs UC4-GC9
outside the pit boundaries. Conductivity log UC4-GC7 had very high conductivities (>200 mS/m)
fromOto 1.22 m (0 to 4 ft). Based upon this electrical conductivity data, the muds from Pit 4C
have well defined vertical boundaries.

The UC-4 Mud Pit C was determined statistically to be contaminated with TPH diesel/motor oil
concentrations in excess of the PAL. TPH contamination was indicated within the 0.61-m (2-ft)
sample intervalg/layers between 0 - 0.61 m (0 - 2 ft) and 0.61 - 1.22 m (2 - 4 ft). A combined
thickness of approximately 1.22 m (4 ft) of TPH-contaminated materials exists within the mud pit
based on the average depth of refusal within each of the soil borings. Seven borings were
advanced within the UC-4 Mud Pit C to depths ranging from 0.61 to 1.83 m (2 to 6 ft), at which
point some borings met refusal. No TPH concentrations above the PAL was reported from the
samples collected from the four borings outside the UC-4 Mud Pit C (U4C8, U4C9, U4C10 and
U4C11). All borings advanced within the perimeter of the mud pit encountered 0.61-m (2-ft)
intervals from the surface to refusal with combined TPH diesel/motor oil in excess of the PAL
The highest combined TPH concentration of 985 mg/kg was reported within the 0 - 0.61 m

(0 - 2ft) interva in boring U4CS.

The last samples collected from the borings in Mud Pit U4C had TPH concentrations above the
PAL. However, additional investigation of this pit is not considered necessary for the following
reasons:
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* The borings in Mud Pit U4C were driven by hand and did not penetrate into the native
material.

* The TPH concentrations found in the driling mud samples from the U4C borings are
similar in magnitude to the concentrations found in the drilling mud samples from Mud
Pits U4A, U4B, and U4D.

* The samples of native material collected from immediately below the driling mud/native
material contact in Mud Pits U4A, U4B, and U4D had no TPH concentrations which
exceeded the PAL so it can be inferred that the TPH contamination has not migrated
below the drilling mud/native material contact at any of the mud pits.

A summary of the statistical evaluation is providedamle D.4-1. Analytical results for soil
samples including associated QA/QC samples collected at UC-4 Mud Pit C are provided in
Attachment E Figure D.4-8provides the location of borings with TPH in excess of site action
levels. Figure D.4-13displays TPH data with respect to depth at all of the UC-4 Mud Pit C
sampling locations.

Soil descriptions prepared by site geologists indicate the TPH-contaminated interval between
0-1.22 m (O - 4 ft) occurs within a horizon of mixed wet to moist drilling muds and drill cuttings
with some drilling muds. These driling muds and mixed cuttings are visible at theesaffthe

mud pit and extend to depths ranging from 0.61 - 1.83 m (2 - 6 ft), where boring refusal was met
within volcanic bedrock or tightly compacted soils.

Soil boring logs and cross sectional views of the completed borings within and near UC-4 Mud
Pit C are presented Aitachment J

The volume of TPH-contaminated materials contained within the UC-4 Mud Pit C occurs over a
rectangular area measuring approximately 45.72 m (150 ft) in length by a width of 24.38 m (80 ft)
with a thickness of 1.22 m (4 ft). Based on these dimensions the volume of TPH-contaminated
material within the UC-4 Mud Pit C is calculated to be 1,3891n778 yd).

D.4.3.6 UC-4 Mud Pit D (CAS 58-09-03)

EM data in the area of UC-4 Mud Pit D do not indicate a distinct boundary or uniform
conductivities as in the previously discussed pits. An area of elevated conductivities to the east of
Mud Pit 4C Figure D.4-5 was used to identify the location of UC-4 Mud Pit D along with
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historical aerial photos. Mud Pit D lies within an area of what appears on the surface to be
bentonite run-off and diesel residue. In-phase (metal) anomalies indicate the presence of metal in
the northern portion of the pit (Figure D.4-6). Aerial photos (CN840 and CN841) show that this

area appeared to be a sinuous settling basin and was not a primary mud pit.

Two Geoprobe™ conductivity logs (UC4-GC10 and UC4-GC11) were located in UC-4 Mud Pit
D. Two additiona conductivity logs (UC4-GC9 and UC4-GC12) were located just outside the
UC-4 Mud Pit D, to the west and east, respectively. Figure D.4-14 shows a cross section of these
four conductivity logs. Background conductivity values are seen in logs UC4-GC9 and
UC4-GC12 outside the pit boundaries. Conductivity logs UC4-GC10 and UC4-GC11 indicate
very high conductivities (>200 mS/m) from 1.83 - 3.35 m (6 - 11 ft).

The UC-4 Mud Pit D was statistically determined to be contaminated with TPH diesel/motor oil
concentrations in excess of the PAL. TPH contamination above the PAL was indicated for

the 0.61-m (2-ft) depth/layer intervals between 1.22 m and 3.05 m (4 ft and 10 ft). Thetotal
thickness of TPH-contaminated material within the mud pit is 1.83 m (6 ft).

Eight borings were advanced and sampled to depths of 3.66 and 4.27 m (12 and 14 ft) below the
ground surface. Six borings were advanced within the mud pit, and two borings were advanced
outside the mud pit. No TPH diesel/motor concentrations exceeding the PAL were reported in
samples obtained from borings U4D7 and U4D8 located outside the mud pit. All borings
advanced within the mud pit with the exception of U4D5 encountered intervals with combined
TPH concentrations in excess of the PAL. The highest combined TPH concentration reported
was 1,700 mg/kg and occurred within the 1.83 - 2.44 m (6 - 8 ft) interval in boring U4D1. TPH
contamination was statistically below the PAL at each boring withinthe 0 - 1.22 m (0 - 4 ft)
interval and within the 3.05 - 4.27 m (10 - 14 ft) interval.

Analytical results for soil samples including associated QA/QC samples collected at UC-4 Mud Pit
D are provided in Attachment F. A summary of the statistical evaluation is provided in

Table D.4-1. Figure D.4-8 provides the location of all eight borings including those with TPH
diesel/motor oil in excess of the PAL. Figure D.4-15 displays TPH data with respect to depth at
all of the UC-4 Mud Pit D sampling locations.
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Soil descriptions prepared by the site geologists indicate the TPH-contaminated interval between
1.22 - 3.05 m (4 - 10 ft) occurs within a horizon of drill cuttings mixed with damp to moist
drilling muds. The uncontaminated materials overlying the contaminated horizon between
0-1.22m (0 - 4 ft) are native soils comprised of sandy gravels which were used as backfill. The
underlying uncontaminated materials within the 3.05 - 4.27 m (10 - 14 ft) interval are composed

of weathered volcanic bedrock.

Soil boring logs and cross-sectiona views of soil borings completed within UC-4 Mud pit D are
included in Attachment J.

The total volume of TPH-contaminated material contained within UC-4 Mud Pit D occurs over a
rectangular area measuring approximately 54.86 m (180 ft) in length and 24.38 m (80 ft) in width
with athickness of 1.83 m (6 ft). Based on these dimensions the volume of TPH-contaminated
material within the UC-4 Mud Pit D is calculated to be approximately 2,447 m? (3,200 yd?).

D.4.3.7 UC-4 Shaker Pad Site (CAS 58-10-02)

Based on historic aerial photos, the shaker pad was north-northwest of the UC-4 emplacement
well. Areas of high conductivity on the north side of the grid correlate with the observed shaker
pad debris on the surface. The high conductivities strike along the west-east axis of the shaker
pad drainage channel and extend off the site grid into the eastern drainage channel (Figure D.4-4).

A very distinct localized in-phase (metal) anomaly north-east of the shaker pad may represent
buried metal within the drainage channel (Figure D.4-5). A pipe is evident in the in-phase (metal)
data, and appears to have served to transport the shaker pad debris beneath the road. No other
large areas of buried metal appear to be located within the shaker pad area.

A west-east cross section of eight Geoprobe™ conductivity logs extend through the axis of shaker
pad debris observed at the surface and coincides with the high EM31 conductivity areas

(Figure D.4-16). Conductivity logs UC4-GC19, UC4-GC20 and UC4-GC21 are within the
highest surface conductivities around the shaker pad area, with UC4-GC19 and UC4-GC20
indicating elevated conductivities well above 200 mS/m. In al three logs, the highest
conductivities occur between the surface and 2.13 m (7 ft). However, conductivity logs
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UC4-GC19 and UC4-GC20 also indicate higher than background conductivities extending to a
depth of about 3.96 m (13 ft). Moving eastward, the conductivity logs return to almost
background conditions until conductivity logs UC4-GC13 and UC4-GC14 which also have
elevated conductivities (>200 mS/m). These conductivity logs are located within two separate
high conductivity areas west and east of the dirt road, respectively. Log UC4-GC14 iswest of
the dirt road and indicates conductivities higher than 200 mS/m between 1.68 and 2.13 m (6 and
7 ft) deep and moderately high conductivities (50 to 150 mS/m) between 5.18 and 6.10 m (17 and
20 ft) deep. Log UC4-GC13 is east of the dirt road at the head of the valley extending to the

east, and indicates conductivities higher than 200 mS/m between the surface and 1.83 m (6 ft)
deep.

The configuration of the surface anomalies and the depth profiles suggest that the drilling mud in
the shaker runoff area accumulated by in low-lying areas. At least three distinct areas of
accumulation were identified from the geophysical data, in addition to the visible accumulations at
the heads of the east and south drainage channels.

The UC-4 Shaker Pad Area located north of the UC-4 well site was statistically determined to be
contaminated with TPH diesel/motor oil concentrations in excess of the PAL. TPH
contamination was indicated in soil sampling from 0.61-m (2-ft) intervals between 0.61 - 1.22 m
(2-4ft)and 1.22 + 1.83 m (4 - 6 ft). The statistically determined total thickness of contaminated
material within the shaker debrisareais 1.22 m (4 ft).

Fourteen borings were advanced to investigate the UC-4 shaker area. Borings were advanced up
to depths of 3.66 m (12 ft). Eight borings were advanced and sampled on 0.61-m (2-ft) intervals
within areas of visible shaker debris material. Six borings were advanced and sampled in areas
peripheral and outside visible debris to define the limit of contamination within the shaker debris
areas. No TPH diesel/motor oil concentrations in excess of the PAL were reported for soil
samples obtained from borings advanced outside the visible shaker debris area. Borings advanced
within the visible shaker debris area encountered combined TPH concentrations in excess of the
PAL. The highest combined TPH diesel/motor oil concentrations reported was 862 mg/kg which
occurred inthe 0.61 - 1.22 m (2 - 4 ft) interval in boring U4S6. This boring and boring U4S3
were the only borings containing samples in excess of action limits within the interval 0 - 0.61 m
(0 - 21ft). The TPH concentrations reported for thisinterval 0 - 0.61 m (O - 2 ft) were 182.6
mg/kg for U4S6 and 273 mg/kg for U4S3. The deepest layer failed the test for the required
number of samples to reach a statistically sound decision, even though the layer was below the
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PAL, because of a single high value of TPH of 258 mg/kg at boring U4S6. This boring also had
the highest TPH values at the shallower depths. In turn this layer was considered contaminated.

Analytical results for soil samples, including associated QA/QC samples collected at the UC-4
shaker area, are provided in Attachment F. A summary of the statistical evaluation is provided in
Table D.4-1. Figure D.4-8 provides the location of borings with TPH in excess of site action
levels. Figure D.4-17 displays TPH data with respect to depth at all of the shaker pad area
sampling locations which contained at least one sample above the PAL.

Soil descriptions prepared by the site geologist indicate the TPH-contaminated intervals occur
within a horizon of moist drilling muds with a basal layer of damp to moist sandy drill cuttings.
Locally, TPH contamination was reported within intervals described as sandy soils such as boring
U4S6. It islikely that some mixing of drilling mud/cuttings may have influenced the reported
TPH diesel/motor oil concentration. Soil boring logs and cross sectional views for borings
completed within UC-4 shaker pit are presented in Attachment J.

The total TPH-contaminated material in the UC-4 Shaker Pad Area occurs over an irregular area
within a shallow natural drainage. The area of shaker debris measures approximately 182 m
(600 ft) in length with variable widths estimated at 24.38 m (80 ft) with a thickness of 1.22 m

(4 ft). Based on these dimensions the volume of contaminated material within the UC-4 Shaker
Pad Areais calculated to be 5,439 m® (7,111 yd®).

D.4.3.8 UC-4 Area W (CAS 58-10-04)

The UC-4 Area W (CAS 58-10-04) consists of the shaker debris material located within a
drainage approximately 153 m (502 ft) south of the UC-4 well site. Four borings were advanced
to characterize this site; TPH contamination was encountered in only one boring, U4W1, from O
to 2.44 m (0 to 8 ft). The highest combined TPH concentration encountered in this boring
occurred within the interval 1.22 - 1.83 m (4 - 6 ft) with areported value of 301.3 mg/kg.
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Figure D.4-17
UC-4 Area S, Shaker Pad Debris Area
TPH Concentrations from Chemical Sampling
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Boring U4W1 was located within a pile of accumulated drilling mud and cuttings located at the
upgradient end of the debris. The other three downgradient borings (U4W2, U4W3, and U4W4)
were located in material visibly eroded from the accumulation pile, and all had TPH values well
below the PAL from 0 - 1.22 m (O to 4 ft). Figure D.4-18 displays TPH data with respect to

depth at &l of the Area W sampling locations.

The volume of TPH-contaminated material within the UC-4 Area W occurs over an irregularly
shaped area approximately 12.19 m (40 ft) in length and 12.19 m (40 ft) in width with a depth of
2.44 m (8 ft). Based on these dimensions the total volume of TPH-contaminated material within
the UC-4 Area W is calculated to be approximately 362 m® (474 yd?).

D.4.3.9 UC-4Area X (CAS 58-10-05)

UC-4 Area X (CAS 58-10-05) consists of a shaker debris pile and outflow cuttings/drilling mud
debris located within a natural drainage approximately 199.64 m (655 ft) east of UC-4 Well. Four
borings were advanced to investigate this site. Boring U4X1 had areported TPH value above the
PAL of 131.2 mg/kg. inthe 1.22 - 1.83 m (4 - 6 ft) interval.

Boring U4X1 was located within a pile of accumulated drilling mud and cuttings located at the
upgradient end of the debris. Downgradient borings (U4X2, U4X3, and U4X4) were located in
material visibly eroded from the accumulation pile, and al had TPH vaues below the PAL from
0-1.22m(0to 4 ft). Figure D.4-19 displays TPH data with respect to depth at al of the Area X
sampling locations.

The volume of TPH-contaminated material within the UC-4 Area X occurs over an irregular
shaped area approximately 12.19 m (40 ft) in length and 12.19 m (40 ft) in width with a depth
of 0.61 m (2 ft). Based on these dimensions the total volume of TPH-contaminated material
within the UC-4 Area X is estimated to be 90.6 m (119 yd®).

D.4.3.10 UC-4 Well Area Uncontaminated Sites of Investigation

Two sitesin the UC-4 area did not contain COCs in excess of the PAL, UC-4 Mud Pit E within
CAS 58-09-03 and site U4Y. The conductive anomaly detected by surface geophysical
measurements at U4Y was found to be a metallic object. All other mud pits included in this CAS
had concentrations of TPH diesel/motor oil in excess of the PAL. Soil borings logs, cross-
sectional views, and maps of these borings are provided in Attachment J.
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Figure D.4-18
UC-4 Area W
TPH Concentrations from Chemical Sampling
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UC-4 Area X
TPH Concentrations from Chemical Sampling
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D.5.0 UC-3 Well Area Investigation

The UC-3 well areais the southern-most of the drilling sites within the CNTA project area. The
UC-3 areawas the location of several well drilling and completion operations, most notable of
which was the UC-3 emplacement well. The UC-3 well was drilled and completed for use as an
emplacement hole for an underground nuclear device; however, it was never used. Several other
wells were drilled and completed in the vicinity of well UC-3 which served as exploratory,
instrument test, cannister, and hydrologic test wells. Most of these wells were plugged and
abandoned in accordance with applicable requirements when the site was decommissioned
(AEC, 19734). The wells which were not plugged were turned over to the BLM for their use
(AEC, 19734). No further work is planned on these wells. Areas suspected of surface
contamination were directly related to the well drilling and completion operations of these wells.
Suspected areas include mud pits, shaker debris areas, and areas of shaker debris disposal (see
Figure D.5-1). Five CASswere identified within the CAIP for investigation in the UC-3 well area.
Several additional sites were investigated based on proximity to areas of suspected or known
contamination and visual observation that suggested potential for surface contamination.

D.5.1 Purpose

Surface investigations within the UC-3 well area were conducted to evaluate the COCs within the
five defined CASs and two additional sites suspected of having contamination. The vertical and
lateral extent of identified contamination would be defined for each of the sites.

D.5.2 Scope of Work

The surface investigation and surface sampling of five CASs and two additional suspected sites was
conducted from May 18 through 21, 1997, and on May 30, and 31, 1997. Additional work was
conducted on June 1, 3, 4, and 5 1997, and again on June 7 and 8, 1997. A total of 12 days were
spent advancing soil borings and collecting soil samples from sites within the UC-3 well area.
Investigated sites are listed below and include mud pits, shaker debris areas, drill mud/grout spill
areas, and a possible diesal fuel spill area.

UC-3 Mud Pits A through E (CAS 58-09-06)

Area U3S - Shaker Pad Area northeast of UC-3 (CAS 58-10-01)

AreaU3Z - Drill Mud/Grout Spill Area southeast of UC-3 (CAS 58-44-03)

Area U3Y - Drill Mud/Grout Spill Area southwest of UC-3 (CAS 58-44-04)

Area U3U - Potential UST With Two Protruding Pipes East of UC-3 (CAS 58-99-01)
Area U3X - Shaker Debris Disposal Area north of UC-3 (CAS 58-10-06)

Potential Diesel Spill Area UC-3 Mud Pit E southern outlier (CAS 58-25-01)
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Prior to conducting investigative work within the UC-3 well area, a survey grid was established
over al the sitesto be investigated. A trandation error was noted in the location of grid points
during the location of soil borings within sites of investigation at UC-3. The coordinates for the
grid corner points were found to be one grid spacing 12.19 m (40 ft) too far to the west. Changes

were made to the grid pointsto correct this trandation error.

D.5.2.1 Survey Grid and Elevations

A survey grid was establisned over an area of 231.65 x 182.88 m (760 x 600 ft) (Figure D.5-2).
The extent of the grid was selected to include al of the mud pits and key features of the site. Aerid
photos, existing drawings (primarily from the CAIP), and on-site observations were used to select
the boundaries of the grid. It was not feasible to include some outlying features within the grid.

All field observations, measurements and coordinates given in the following text are referenced to
the grid northing and easting coordinates in feet. Local grid coordinates were trandated into UTM
coordinates during field operations for compatibility with existing DOE databases. See
Attachment A for atable of control points for the UC-3 area.

Digital elevation data were acquired for 375 stations over the entire grid generally at approximately
a12.19-m (40-ft) sample spacing. Attachment H includes the elevation map for UC-3. Elevations
at UC-3 range from 1,754 to 1,758 m (5,754 to 5,769 ft) and average 1,756 m (5,761 ft). Details
regarding elevation data collection are given in Attachment B.

D.5.2.2 On-site Observations

Figure D.5-2 shows the observed locations of various site features relative to the rectangular grid
established at the site. The suspected position of the mud pits and shaker pad shown in this and
other figures are based upon CAIP drawings and aerial photos of the site. The UC-3 emplacement
hole is located roughly at the center of the site. The UC-3 pad contains a manhole leading to a
water-filled hole of unknown extent which will be dealt with when the UC-3 borehole is closed.
Five separate concrete pads for monitoring wells and the UC-3 Canister hole surround the
emplacement hole.

Scrap metal, partialy buried valves, metal cables, and pipes were observed throughout the site. All
of the scrap metal which could be removed without conducting major excavations was
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removed during the 1998 field effort (DOE/NV, 1998). An erosion channel runs through the
northeastern portion of the grid, and four vertical pipes and two steel manholes leading to a septic
tank are located in the southeastern portion of the grid. Two small, vertical steel pipes, four tie-
down points, and an electrical conduit were observed on the eastern edge of the grid. These sites
were investigated during the 1998 field investigation, see the addendum to the Corrective Action

Investigation Report (CAIR) (DOE/NV, 1998).

Piles of drill cuttings and mud were observed both within the grid and at outlying areas. No
obvious drainage or piping system was observed as a means to transport this material from the
shaker to the outlying areas; therefore, it is thought that the material was distributed by truck
primarily to three outlying areas (north, southeast, and southwest of the grid; [Figure D.5-3]).

D.5.2.3 Surface Geophysics

EM31
EM31 data were acquired over seven areas including:

* Thestegrid, along parallel lines oriented south-north with aline separation of 6.10 m
(20 ft) (Figure D.5-4)

* Anextension of the grid to the east, in the southeast corner of the grid with aline
separation of 3.05 m (10 ft) oriented both south-north and west-east

o Anareaof drilling muds southwest of the grid UC-3 AreaY (CAS 58-44-04). Ouitlier
profiles UC3R13-UC3R18 are within this area (Figure D.5-3)

o Anareaof drilling muds southeast of the grid UC-3 Area Z (CAS 58-44-03). Outlier
profiles UC3R6-UC3R12 are within this area (Figure D.5-3).

o Anareaof drilling muds north of the grid UC-3 Area X (CAS 58-10-06). Ouitlier profiles
UC3R1-UC3R5 and UC3R19-UC3R21 are within this area (Figure D.5-3).

o Two smaller piles of apparent drill cuttings west and northwest of the grid. A single
outlier profile covers each area, UC3R22 and UC3R23.

Magnetometer/Metal Detector Pipe Locator

A magnetometer and metal detector pipe locator were used in the area of vertical pipesin the
southeast portion of the grid and the grid extension. These instruments were used to identify
potential underground storage tanks and trace suspected pipelines.
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D.5.2.4 Geoprobe™ Conductivity Logs
Geoprobe™ conductivity logs were acquired at 40 locations within the grid. Locations are shown
in Figure D.5-4 and are labeled sequentially UC3-GCO01 through UC3-GC40. Plots of al

conductivity logs completed are included in Attachment E.

D.5.2.5 Chemical Sampling and Analysis

Seventy-eight soil borings were completed within the UC-3 area of investigation. Attachment |
provides the coordinates of the soil borings. Borings ranged in depth from 2.44 t0 5.49 m

(8to 18 ft). Theinitial six borings within the five UC-3 area mud pits (A through E) were located
as specified in the CAIP. Each mud pit was divided into six roughly area sections by bisecting the
mud pit aong its long axis and trisecting the mud pit in the short dimension. A boring was
located near the center of each of the sections. Borings within non-mud pit sites such as shaker
debris areas were located within areas of visible drilling related materials.

Soil samples collected from individual borings were submitted to on- and off-site laboratory
facilities for analysis. There were 382 samples collected and analyzed for the
investigation/characterization of CASs and suspect areas within the UC-3 well area. These
samples were submitted to the on-site laboratory facilities for the analysis of chromium (total and
hexavalent) and TPH diesel/motor oil. Waste characterization and mud pit characterization
samples were collected and submitted to off-site laboratories as described in Section 1.2.3,
“Phase 2 Work Scope.”

A total of three waste characterization/mud pit characterization samples were obtained from the
UC-3 Mud Pit E site. These waste characterization samples were collected from borings
advanced within the mud pit for purposes of IDW disposal and mud pit characterization. The
location of these borings and the sample intervals were determined from previously completed
ESC investigation-related borings.

D.5.3 Summary of Results
The following sections provide the results of surface geophysical investigations and chemical
sampling and analysis for the UC-3 Area.
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D.5.3.1 Geophysical Measurements
The EM 31 conductivity and in-phase (metal) data are contoured and presented in Figures D.5-5
and D.5-6. Background terrain conductivity values for UC-3 are approximately 12-16 mS/m. A
large conductivity and in-phase (metal) anomaly is associated with the UC-3 well and surrounding
reinforced concrete pad (CAS 58-30-01) and isin the approximate center of the grid. The
anomaly extends 18.29 m (60 ft) north of the pad, which indicates the presence of additional
subsurface metal to the north. Large in-phase (metal) and conductivity anomalies are associated
with reinforced concrete pads. Smaller anomalies are associated with reinforced concrete pads at

wells UC-3-11 and UC-3-1-5R.

A large, continuous conductivity anomaly (>40 mS/m) trends south to north in the northwest
portion of the site (Figure D.5-5). The anomaly follows the path of aberm (formerly used as a
road based on historical photos) and shows an in-phase (metal) response at its northern end. Scrap
metal was observed at the surface along the western portion of the anomaly.

A continuous west to east trending high conductivity and in-phase (metal) anomaly lies at the
north end of the grid (Figures D.5-5 and D.5-6). The anomaly has a signature that would indicate
aburied pipe. Thereisasign on the surface at the west end of the anomaly that reads, "Buried
Cable," but the anomaly is much larger than would be expected from a single utility cable. A
large valve handle was observed in the field at about the midpoint of the anomaly which joins the
two conductivity anomaliesin the northeast and northwest portions of the grid. Follow-up work
with a magnetometer has indicated that thisis very likely a pipeline that turns south at both the
western and eastern ends. On the western end, the pipeline appears to run south almost to UC-3
Mud Pit E. On the eastern end, the pipeline appears to run south, to the side of the drainage
channel.

The estimated locations of Mud Pits B, C, E, and the shaker pad show little to no elevated
conductivities. Thismay be due to the remaining muds having been removed from the site during
demobilization in the early 1970s. Some historic photos of the UC-3 area show a structure over
the UC-3 canister hole and an asphalt surface over the surrounding area. This may indicate that a
thorough cleanup of the site, possibly including remains of drilling mud in the pits, occurred in
preparation for the planned detonation at UC-3.

An extension of the survey grid toward the east was added during Phase 1B. The purpose wasto
survey the area with EM-31 in order to evaluate alarge anomaly found at the east edge of the
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original survey, northeast of the protruding pipes. Conductivity profiles of the extension are
shown in Figure D.5-7, and in-phase (metal) contours are shown in Figure D.5-8. The anomaly
seen in Figure 5-8 is the septic tank investigated in 1998, see the CAIR Addendum

(DOE/NV, 1998).

D.5.3.2 Chemical Sampling and Analysis

The UC-3 well area contained seven sites of investigation. Composite soil samples were collected
from borings advanced at these sites. Based on analytical results covering 0.61-m (2-ft) depth
intervals, three of these sites (Mud Pit E, U3S, and U3Z) were determined statistically to contain
volumes of material with TPH diesel/motor oil concentrations in excess of the PAL. Two of these
sites (U3X and U3Y and Mud Pits A through D) did not have any layers above the PAL. The
remaining two sites (U3U and UC-3 Mud Pit E Southern Outlier area were outside the Pit/Pad
areas and were found to have TPH above the PAL. No samples collected from any of the sites
investigated contained chromium in the hexavalent state in excess of the PAL. No radionuclides
exceeding background activities were noted during field surveys or in samples submitted for off-
site analysis for radiological constituents.

The following sections describe the extent and nature of contamination within sites that were
determined statistically to contain contaminates of concern in excess of site action levels. The
final section addresses those investigated sites that did not have contaminates above the PALS.

D.5.3.3 UC-3 Shaker Debris Area (CAS 58-10-01)

No evidence of a shaker pad was observed on the surface of the site within the grid. Based on
aerial photos, the shaker pad isinterpreted to be located northeast of the UC-3 emplacement well
(Figure D.5-2). No EM31 conductivity anomalies are evident immediately surrounding this
location; however, the conductivity anomaly in the northeastern portion of the grid may be related
to shaker pad debris.

Two Geoprobe™ conductivity logs (UC3-GC1 and UC3-GC8) were located just on the eastern
edge of the shaker pad. Log UC3-GC1, to the north, shows several layers of high conductivity
often greater than 100 mS/m, but over depth intervals less than 0.61 m (2 ft). The southern log
UC3-GC8 indicates background conductivities throughout its depth. These two logs are shown
in Figure D.5-9. These localized increases are likely due to natural clays and silts or increasesin
moisture content.
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The UC-3 Shaker Debris Areais located approximately 48 m (157 ft) northeast of the UC-3 well.
Five borings were advanced within the site of the UC-3 Shaker Area. Borings were advanced to
depths of between 2.44 and 3.66 m (8 and 12 ft) below the ground surface. This site contains
TPH diesel/motor oil concentrations in excess of the PAL at a single boring (U3$4) with TPH at
1,670 mg/kg within the interval 1.22 - 1.83 m (4 - 6 ft). The total thickness of contaminated
material within the UC-3 Shaker Debris Areais0.61 m (2 ft) at the 1.22 - 1.83 m (4 - 6 ft)
interval. No TPH above the PAL was found in any of the remaining four borings from

0-3.05m(0- 10ft).

A map illustrating the locations of the soil borings is provided as Figure D.5-10. Statistical
summaries based on 0.61-m (2-ft) layers are provided in Table D.5-1. A summary of analytical
results for the UC-3 Shaker Debris Areais provided in Attachment F. Figure D.5-11 displays
TPH data with respect to depth at all of the shaker pad area sampling locations.

Soil descriptions prepared by site geologists indicate that the TPH-contaminated interval between
1.22 - 1.83 m (4 - 6 ft) within boring U3S4 occurs within a horizon of mixed drill cuttings and
native soils composed of sand and silt. Similar materials were described in borings advanced and
sampled near boring U334, except for boring U3S5, yet the combined TPH concentrationsin
these borings were below the PAL.

Soil boring logs and cross-sectional views of the completed borings within the UC-3 Shaker Area
are shown in Attachment J.

The uncontaminated materialsinthe 0 - 1.22 m (O - 4 ft) interval overlying the contaminated
horizon are comprised of mixed drill cuttings with sand and silts. Uncontaminated materials
identified in the 1.83 - 3.66 m (6 - 12 ft) interval consist of native soil composed of sands and silts
with minor amounts of clay and gravel.

The volume of TPH-contaminated material within the UC-3 Shaker Areais defined by asingle
borehole (U3$4). Given that al surrounding borings define a roughly square area measuring
15.24 m (50 ft) on each side, and that contamination was reported over a 0.61-m (2-ft) interval,
the total volume of TPH-contaminated material within the UC-3 Shaker Areais calculated to be
142 m? (185 yd?).
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. Sampling . Statistically Derived Required | ConceNSration Above (+) or .
Area of Investigation Interval/Layer Analyte Boring Number No. of Samples Below (-) Action Levels Layer Determination
u3al u3a2 wu3a3 u3a4 u3ad u3ab (Nd) (<>+U-AL)
UC-3 Mud Pit A 0-2' TPH 13.7 212 136 14.2 13.6 16.6 1 -83 non-cont.
" 2-4 TPH 222 213 2438 17.9 15.1 25.3 1 =77 non-cont.
" 4-6' TPH 16 245 143 13.8 19 14.7 1 -80 non-cont.
" 6-8’ TPH 67.6 433 138 13.7 18.1 14.2 1 -58 non-cont.
" 8-10’ TPH 33.2 159 16 17 25 13.8 1 -75 non-cont.
" 0-2' Cr+6 50 50 50 50 50 50 0 -340 non-cont.
" 2-4 Cr+6 50 50 50 50 50 50 0 -340 non-cont.
" 4-6’ Cr+6 50 50 50 64 50 60.6 1 -332 non-cont.
" 6-8’ Cr+6 140 50 50 50 50 50 1 -303 non-cont.
" 8-10’ Cr+6 50 50 50 58.7 50 50 1 -336 non-cont.
u3bl u3b2 u3b3 u3b4  u3b5 u3b6
UC-3 Mud Pit B 0-2' TPH 237 139 244 13.7 20.2 26.9 1 -76 non-cont.
" 2-4 TPH 18.8 138 137 20 19.8 19.8 1 -81 non-cont.
" 4-6' TPH 16.1 16 13.7 17.8 14.8 15.6 1 -84 non-cont.
" 6-8’ TPH 32 253 132 15 16.1 14.2 1 -76 non-cont.
" 8-10’ TPH 388 193 134 14.8 15.3 15 1 -75 non-cont.
" 0-2' Cr+6 50 64 64 50 50 52.4 1 -331 non-cont.
" 2-4 Cr+6 50 50 50 50 50 50 0 -340 non-cont.
" 4-6’ Cr+6 50 50 50 64 50 50 1 -334 non-cont.
" 6-8’ Cr+6 50 70.4 50 50 50 50 1 -332 non-cont.
" 8-10’ Cr+6 160 50 50 50 50 50 1 -295 non-cont.
u3cl u3c2 u3c3 u3c4 u3ch u3c6
UC-3 Mud Pit C 0-2' TPH 136 211 136 275 29.2 13.6 1 -76 non-cont.
" 2-4 TPH 179 136 136 134 16.5 13.8 1 -84 non-cont.
" 4-6' TPH 142 143 1338 17.4 13.9 11.9 1 -85 non-cont.
" 6-8’ TPH 172 162 131 17.7 16.4 11.7 1 -83 non-cont.
" 8-10’ TPH 165 244 158 14.9 13.4 14.1 1 -81 non-cont.
" 0-2' Cr+6 50 50 50 50 50 50 0 -340 non-cont.
" 2-4 Cr+6 50 50 50 50 50 50 0 -340 non-cont.
" 4-6’ Cr+6 50 50 50 50 50 50 0 -340 non-cont.
" 6-8’ Cr+6 50 50 64 50 50 50 1 -334 non-cont.
" 8-10’ Cr+6 50 50 50 50 50 50 0 -340 non-cont.
8-12' Cr+6 50 50 50 0 -340 non-cont.
u3dl u3d2 u3d3 u3d4  u3d5 u3d6
UC-3 Mud Pit D 0-2' TPH 13.6 143 136 134 13.6 144 1 -86 non-cont.
" 2-4 TPH 141 135 145 14.3 16 14.1 1 -85 non-cont.
" 4-6' TPH 512 146 164 17.9 17 17 1 -69 non-cont.
" 6-8’ TPH 128 162 1438 16 12.3 15.2 1 -84 non-cont.
" 8-10’ TPH 126 124 148 15.3 17.8 13.3 1 -84 non-cont.
" 0-2' Cr+6 50 50 50 50 50 50 0 -340 non-cont.
" 2-4 Cr+6 50 50 50 50 50 50 0 -340 non-cont.
" 4-6 Cr+6 50 50 50 50 50 50 0 -340 non-cont.
" 6-8’ Cr+6 50 50 50 50 50 50 0 -340 non-cont.
" 8-10’ Cr+6 50 50 64 50 50 50 1 -334 non-cont.
u3el u3e2 u3e3 u3e4 u3ed u3e6
UC-3 Mud Pit E 0-2’ TPH 98.5 3045 556 466 61.6 109.8 29 216 contaminated
" 2-4 TPH 48.4 610 231 58 28.4 57.2 65 209 contaminated
" 4-6 TPH 571 3850 1785 56.7 994 1877 15 1915 contaminated
" 6-8’ TPH 15440 9910 1876 362 14.7 120.1 14 8445 contaminated
" 8-10 TPH 1645 590 595 14.8 12.9 16.2 19 763 contaminated
" 10-12' TPH 16.7 137 154 12.9 13.6 16.9 1 -84 non-cont.
" 12-14 TPH NS NS NS NS NS NS NA NA NA
" 14-16 TPH NS NS NS NS NS NS NA NA NA
" 16-18’ TPH NS NS NS NS NS NS NA NA NA
" 0-2’ Cr+6 64 50 50 50 50 50 1 -334 non-cont.
" 2-4 Cr+6 50 50 50 50 50 50 0 -340 non-cont.
" 4-6’ Cr+6 51.1 14.6 50 50 59.4 250 1 -559 non-cont.
" 6-8’ Cr+6 176 218 264 50 50 172 1 -214 non-cont.
" 8-10’ Cr+6 17 286 206 54.3 50 50 1 -214 non-cont.
" 10-12 Cr+6 66.8 50 50 50 50 50 1 -333 non-cont.
" 12-14 Cr+6 NS NS NS NS NS NS NA NA NA
" 14-16' Cr+6 NS NS NS NS NS NS NA NA NA
" 16-18’ Cr+6 NS NS NS NS NS NS NA NA NA
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u3e7 u3e8 u3e9 u3el0 u3ell u3el?2 u3el3 u3eld u3eld5 u3el6  u3el7 u3el8
UC-3 Mud Pit E (S Outlier) 0-2' TPH 233 171 13.3 1074 135.6 14.4 268.7 H 455 848 355 201.1 See below See below See below
" 2-4 TPH 235 144 141 422 13.6 13.6 13.5 H 732 54.5 13.6 196 See below See below See below
" 4-6' TPH 20.3 39.2 13.1 1209.0 13.7 15.3 13.7 H 105 16.9 14.1 NS See below See below See below
" 6-8' TPH 32.6 30.2 149 17010 13.7 13.6 17.6 H 1154 14.2 13.8 NS See below See below See below
" 8-10’ TPH 753 136 134 1055 153 13.6 13.6 H 65.6 264 13.3 13.3 See below See below See below
" 10-12' TPH 24.7 15.5 NS 2504 NS 13.6 23.7 162 30.3 R 13.4 NS See below See below See below
" 12-14' TPH 7930E 37.2 See below See below See below
" 14-16' TPH 5970 217 See below See below See below
" 16-18' TPH 854E NS See below See below See below
" 0-2’ Cr+6 50 50 50 64 50 50 50 H 50 64 50 50 See below See below See below
" 2-4 Cr+6 50 50 50 50 50 50 50 H 50 50 50 50 See below See below See below
" 4-6’ Cr+6 50 50 50 50 50 50 50 H 50 50 50 NS See below See below See below
" 6-8’ Cr+6 50 50 50 50 50 50 50 H 50 50 50 NS See below See below See below
" 8-10’ Cr+6 50 64 50 50 50 50 50 H 50 50 50 50 See below See below See below
" 10-12 Cr+6 50 50 50 50 50 50 50 50 R 64 See below See below See below
" 12-14' Cr+6 50 50 See below See below See below
" 14-16' Cr+6 50 50 See below See below See below
" 16-18’ Cr+6 50 See below See below See below
u3el9 u3e20 | u3e2l u3e22 u3e23 u3e24 u3e25 u3e26 u3e27 u3e28
UC-3 Mud Pit E (S Outlier) 0-2’ TPH 33.1 42.3 126 111 195.7 13.7 22.3 110 15 56 17 404 Contaminated
" 2-4 TPH 13.3 21.2 13.3 134 16.4 13.7 14.1 390 17 25 104 182 Contaminated
" 4-6' TPH 23.1 21.2 134 13.7 13.9 13.6 14.6 2600 26 26 206 285 Contaminated
" 6-8' TPH 14.2 13.8 90.1 NS 13.8 NS NS 2200 27 26 43 6009 Contaminated
" 8-10’ TPH 13.3 13.1 13.7 13.7 3500 26 26 130 263 Contaminated
" 10-12 TPH NS R NS NS 320 26 26 29 1577 Contaminated
" 12-14' 2800 26 26 9 7849 Contaminated
" 14-16' 750 26 26 15 5258 Contaminated
" 16-18' 300 26 26 5 1330 Contaminated
" 18-20° 68 26 26 NA NA non-cont.
" 20-22' 290 NS 26 NA NA non-cont.
22-24' 47 26 NA NA non-cont.
24-26’ 18 NS NA NA non-cont.
26-28’ 26 NA NA non-cont.
28-30’ 25 NA NA non-cont.
" 0-2' Cr+6 50 50 H 64 50 50 50
" 2-4 Cr+6 50 50 H 64 50 50 50
" 4-6 Cr+6 50 50 H 50 50 50 50
" 6-8’ Cr+6 50 50 H NS 50 NS NS
" 8-10' Cr+6 50 64 H 50
! 10-12 Cr+6 NS R NS
u3sl u3s2 u3s3 u3s4  u3s5
UC-3 Shaker Pad Area S 0-2’ TPH 15.7 17 28.5 19 24.7 1 -75 non-cont.
" 2-4 TPH 29.8 17.4 14.1 39.4 32.4 1 -66 non-cont.
" 4-6’ TPH 16.4 16.6 19.1 1670 13.6 59 754 contaminated
" 6-8' TPH 15.7 11.2 17.9 31.3 13.3 1 -74 non-cont.
" 8-10’ TPH 14.5 13.6 21 36.1 NS 1 -70 non-cont.
" 10-12’ TPH H NS NS H NA NA NA
" 0-2’ Cr+6 50 50 50 50 50 0 -340 non-cont.
" 2-4 Cr+6 50 50 50 50 64 0 -333 non-cont.
" 4-6 Cr+6 50 64 50 50 50 1 -333 non-cont.
" 6-8’ Cr+6 50 50 50 50 50 0 -340 non-cont.
" 8-10' Cr+6 50 50 66.1 624 NS 1 -326 non-cont.
! 10-12 Cr+6 H NS NS H NA NA NA
u3ul u3u2 u3u3 u3u4  u3ud
UC-3 U Area 0-2’ TPH 134 13.7 H H H NA NA NA
" 2-4 TPH 135 19.2 13.8 33.3 25.5 NA NA NA
" 4-6’ TPH 5952 133 134 13.3 13.8 NA NA NA
" 6-8' TPH 3209 R 13.7 13.6 17.5 NA NA NA
" 8-10’ TPH 21.8 H H H NA NA NA
" 10-12' TPH R H H H NA NA NA
" 0-2’ Cr+6 50 50 H H H NA NA NA
" 2-4 Cr+6 50 50 H H H NA NA NA
" 4-6' Cr+6 50 50 H H H NA NA NA
" 6-8’ Cr+6 NS R H H H NA NA NA
" 8-10’ Cr+6 NS NS H H NA NA NA
! 10-12’ Cr+6 R H H NA NA NA
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u3xl u3x2 u3x3 u3x4  u3x5
UC-3 Area X North 0-2' TPH 309 294 243 20.8 26.9 1 -71 non-cont.
" 2-4 TPH 40.7 186 123 14.6 19.6 1 -71 non-cont.
" 4-6' TPH 178 127 124 16 14 1 -84 non-cont.
" 6-8’ TPH 15.1 15 15.8 R 13.8 1 -85 non-cont.
" 8-10’ TPH H 13.7 H NS NA NA NA
" 10-12' TPH R H H NA NA NA
" 0-2' Cr+6 102 123 103 62.1 105 1 -286 non-cont.
" 2-4 Cr+6 115 50 50 50 50 1 -317 non-cont.
" 4-6’ Cr+6 50 50 64 50 50 1 -343 non-cont.
" 6-8’ Cr+6 50 50 50 R 50 0 -350 non-cont.
" 8-10’ Cr+6 H 50 H NS NA NA NA
" 10-12' Cr+6 R H H NA NA NA
u3dyl u3y2 u3y3 u3y4 u3y5
UC-3 Area Y Southwest 0-2' TPH 369 595 347 354 311 1 -53 non-cont.
" 2-4 TPH 189 201 132 18.6 16.2 1 -81 non-cont.
" 4-6' TPH 13.7 132 18 13.7 13.6 1 -84 non-cont.
" 6-8’ TPH H H NS H 13.6 NA NA NA
" 0-2' Cr+6 88.8 132 88 94.3 144 1 -272 non-cont.
" 2-4 Cr+6 50 63 50 50 50 1 -343 non-cont.
" 4-6’ Cr+6 50 50 50 50 50 0 -350 non-cont.
! 6-8’ Cr+6 H H NS H 50 NA NA NA
u3zl u3z2 u3z3 u3z4 Ju3z5 u3z6 u3z7 u3z8  u3z9
UC-3 Area Z Southeeast 0-2' TPH 353 26.2 1153 676 20.4 21.3 20.4 23.7 17.2 50 368 contaminated
" 2-4 TPH 284 145 18 13.9 14.3 14 15.8 13.7 13.7 1 -76 non-cont.
" 4-6' TPH 148 141 129 434 H H H H H 1 -67 non-cont.
" 6-8’ TPH H H H H H H H H H NA NA NA
" 0-2' Cr+6 138 146 80.1 189 50 50 50 50 50 1 -225 non-cont.
" 2-4 Cr+6 60.2 50 50 50 50 50 50 50 50 1 -343 non-cont.
" 4-6’ Cr+6 50 50 64 50 H H H H H 1 -341 non-cont.
" 6-8’ Cr+6 H H H H H H H H H NA NA NA

NOTES:

All values are reported as milligrams/kilogram (mg/kg)

Nd = Number of samples needed to make decision

<> = Mean value of all measurements in given layer

U = Upper confidence limit

AL = Action level (100mg/kg TPH & 400 mg/kg Hex Cr)

If <>+U-AL > 0 then layer is above Action Level But if <O then layer is below Action leve
TPH = Sum of diesel and motor oil componeNSs

NA = Not analyzed

R = No sample collected due to refusal conditions within boring

H = Sample collected and held by laboratory and not analyzed

NS = No sample taken boring not advanced to depth

TBD = To be determined, insufficient data/investigation not complete

U3XX ] = Boring and associated samples included in statistical calculations
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D.5.3.4 UC-3 Mud Pit E (CAS 58-09-06)

The estimated location of UC-3 Mud Pit E shows an in-phase (metal) EM 31 anomaly

(Figure D.5-6). The discontinuous nature of the in-phase (metal) anomaly is representative of
buried scrap metal. The lack of alarge conductivity anomaly at this location indicates that UC-3
Mud Pit E may no longer contain drilling mud and may have been partially backfilled with scrap
metal.

Only one Geoprobe™ conductivity log (UC3-GC35) was located directly within the UC-3 Mud

Pit E. Thislog indicates background conductivities to a depth of about 4.72 m (15 ft) where
conductivities increase to as much as 100 mS/m down to 5.49 m (18 ft) and then again between
5.79 and 6.10 m (19 and 20 ft). These localized increases are likely due to natural clays and silts or
increases in moisture content. A cross section of conductivity logs through Pit 3E is shown in
Figure D.5-12.

The UC-3 Mud Pit E, located approximately 44.20 m (145 ft) southwest of the UC-3 well, was
determined statistically to contain TPH diesel/motor oil concentrations in excess of the preliminary
site action level. TPH diesel/motor oil contamination was found in composite soil samples obtained
on 0.61-m (2-ft) intervals from borings located in UC-3 Mud Pit E. The TPH-contaminated
intervals/layers occur in the sample intervals 0 - 0.61 m (0 - 2 ft), 0.61 - 1.22 m
(2-41t),1.22-1.83m(4-6ft), 1.83-2.44m (6 - 8ft), and 2.44 - 3.05 m (8 - 10 ft). The total
thickness of TPH diesel/motor oil contaminated materials within the mud pit is 3.05 m (10 ft). All
six borings at the 3.05 - 3.66 m (10 - 12 ft) intervals were well below the PAL for TPH.

Ten borings were advanced within and near UC-3 Mud Pit E. Borings were advanced and sampled
to depths of 3.66 m (12 ft). Six borings were advanced within the mud pit and four borings were
advanced outside the mud pit. No TPH concentrations exceeded the PAL in three of the borings
(U3E7, U3ES, and U3E9) located outside the mud pit perimeter on the north, east, and west of the
mud pit. Boring U3E10, located dightly south of Mud Pit E, encountered TPH diesel/motor oil
concentrations in excess of the PAL over 0.61-m (2-ft) intervals extending from the ground surface
to adepth of 5.49 m (18 ft). The highest reported combined TPH diesel/motor oil concentration
for UC-3 Mud Pit E was 17,010 mg/kg occurring in boring U3E10 withinthe 1.83 - 244 m (6 - 8
ft) sample interval.

Five borings advanced inside UC-3 Mud Pit E were shown to contain combined TPH diesel/motor
oil concentrations in excess of the PAL. A single boring (U3E5) within the mud pit did not contain
TPH diesel/motor oil above the PAL, athough the value at the 1.22 - 1.83 m (4 - 6 ft) interval was
99.4 mg/kg. The highest reported TPH diesel/motor oil concentration resulting from
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sampling in the mud pit was recorded in boring U3E1 within the 1.83 - 2.44 m (6 - 8 ft) interval at
15,440 mg/kg.

A summary of the statistical analysis for analytical results from Mud Pit E samplesis provided in
Table D.5-1. A summary of the analytical results for soil boring samples including the associated
QA/QC samples for UC-3 Mud Pit E isincluded in Attachment F. Figure D.5-10 provides a map
of al soil borings completed in Mud Pit E and shows those borings with sample intervals in excess
of the PAL for TPH diesel/motor oil. Figures D.5-13 through D.5-14 display TPH data with
respect to depth at all of the Pit 3E area sampling locations.

Soil descriptions prepared by the site geologists indicate the TPH-contaminated interval between
the surface and a depth of 3.05 m (10 ft) occurs within two differing types of materials. The
upper portion from approximately 0 - 1.52 m (0 - 5 ft) is comprised of native soils consisting of
sands with some silt. This material was used as backfill on the underlying interval between
1.52-3.05m(5- 10ft). Theinterval between 1.52 - 3.05 m (5 - 10 ft) is comprised of layers of
drilling muds, drill cuttings, and mixtures of drill cuttings and drilling mud. The combined
thickness of both contaminated horizons is approximately 3.05 m (10 ft). Uncontaminated
meaterials within the 3.05 - 3.66 m (10 - 12 ft) interval that underlie the aforementioned TPH-
contaminated horizons are native soils consisting of dry sands and silts. Soil boring logs and
cross-sectional views of these borings are provided in Attachment J.

The total volume of TPH-contaminated material contained within the UC-3 Mud Pit E occurs
over arectangular area measuring approximately 30.48 m (100 ft) in length and 18.29 m (60 ft) in
width with a thickness of 3.05 m (10 ft). Based on these dimensions the total volume of TPH-
contaminated material within the UC-3 Mud Pit E is calculated to be 1,700 m3 (2,222 yd®).

D.5.3.5 UC-3 Mud Pit E Southern Outlier (CAS 58-25-01)

The UC-3 Mud Pit E Southern Outlier is an irregular area beginning near the southern perimeter
of Mud Pit E and extending nearly 45.72 m (150 ft) in a southerly direction and approximately
128.01 m (420 ft) in an easterly direction (Figure D.5-1). The UC-3 Mud Pit E Southern Outlier
is an area of TPH-contaminated soils that appear related to spillage of TPH products of diesel and
motor oil. The UC-3 Southern Outlier was investigated as a result of combined TPH
concentrations identified in boring U3E10 located on the central southern perimeter outside the
UC-3 Mud Pit (Figure D.5-15).
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The UC-3 Mud Pit E Southern Outlier contains TPH diesel/motor oil in excess of the PAL of

100 mg/kg. TPH contamination was found in soil samples from soil boring USE10 over 0.61 m
(2-ft) intervalsto adepth of 5.49 m (18 ft). TPH contamination persisted within samples obtained
fromthe 0 - 3.05m (0 - 10 ft) interval in borings located to the south and east of the USE10
boring location (U3E15 and U3E16). Figure D.5-15 gives the soil boring locations and numbers.

The UC-3 Mud Pit E Southern Outlier investigations conducted in May and June 1997 did not
completely define the vertical extent of TPH diesel/motor oil contamination within the area of
borings U3E10 and U3E16. Boring U3E10 encountered refusal at a depth of 5.49 m (18 ft), with
TPH concentrations of 854 mg/kg for the final sampling 4.88 - 5.49 m (16 - 18 ft) interval. Boring
U3E16 encountered TPH diesel/motor concentrations of 264 mg/kg within the 2.44 - 3.05 m

(8 - 10 ft) interval when the boring met refusal at a depth of 3.05 m (10 ft).

The lateral extent of contamination was reasonably well constrained from the May and June 1997
field work. Additional work was conducted in June 1998 to completely define the vertical and
horizontal extent of contaminated soils. An additional boring was placed along the southern
perimeter, south of boring U3E21, to complete horizontal definition, and two borings were
installed within the area of borings U3E10 and U3E16 to complete defining the vertical extent of
TPH diesel/motor oil contamination. This additional work is described in Section D.7.5.5.

Sixteen borings were advanced to investigate the UC-3 Mud Pit E Southern Outlier Area. Nine
borings were advanced and sampled on 0.61-m (2-ft) intervals within the area of TPH-
contaminated soils. The highest reported combined TPH concentration occurred in boring U3E10
within the 1.83 - 2.44-m (6 - 8-ft) interval with a TPH diesal/motor oil concentration of 17,010
mg/kg. Seven borings were advanced into areas determined to be outside the area of suspected,
combined TPH contamination. No contamination in excess of the PAL was reported in samples
from the seven borings (U3E12, U3E17, U3E19, U3E20, U3E21, U3E24, and U3E25) that define
the approximate lateral extent of TPH contamination. Figures D.5-14 and D.5-16 display TPH
data with respect to depth at al UC-3 Mud Pit E Southern Outlier locations.

A summary of statistical results for the UC-3 Mud Pit E Southern Ouitlier is provided in Table
D.5-1. A summary of analytical data including associated QA/QC samples for the UC-3 Mud Pit E
Southern Outlier is provided as Attachment F.
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Soil descriptions prepared by site geologists indicate the TPH-contamination occurs within native
soil horizons consisting of sands with some silt and sand/silt mixtures and some gravel. Soil boring
logs and cross-sectional views of borings from UC-3 Mud Pit E Southern Outlier borings are

included in Attachment J. Uncontaminated soils both overlying and underlying contamination are
similar in composition.

The volume of TPH-contaminated material contained within the UC-3 Mud Pit E Southern Outlier
occurs over an irregular-shaped area elongated in an east to west direction. The contaminated soils
cover an area approximately 128.01 m (420 ft) in length with awidth of 36.58 m (120 ft) and occur
within the top 0.61 m (2 ft). Contamination at depth is variable, but is estimated to extend to a
nominal depth of 5.49 m (18 ft) for the purposes of calculation. Based on these dimensions the
total volume of contaminated soils within this areais calculated to be 25,709 m? (33,600 yd?).

D.5.3.6 Southeastern Shaker Debris Area (Area Z) (CAS 58-44-03)

The Southeastern Shaker Debris Area (Area Z) is an irregular area approximately 396 m (1,300 ft)
south-southeast of the UC-3 well location (see Figure D.5-1). Shaker debrisis elongated in a
northerly direction with alength of approximately 131.06 m (430 ft) and an approximate width of
45.72 m (150 ft). The UC-3 Southeast Shaker Debris Areais an area statistically determined to
contain TPH diesel/motor oil in excess of the PAL of 100 mg/kg. The TPH contamination was
indicated within the depth interval of 0 - 0.61 m (0 - 2 ft) below the ground surface.

Nine borings were advanced to investigate TPH contamination within the UC-3 Southeastern
Shaker Debrisarea. Borings were advanced to depths of between 1.22 - 2.44 m (4 - 8 ft). Four
borings were advanced within visible shaker debris to depths of 2.44 m (8 ft). Five borings were
advanced outside areas of visible shaker debris. Two of the borings, located within the shaker
debris material (U323 and U3Z4) encountered combined TPH diesel/motor oil concentrations of
115.3 mg/kg and 676 mg/kg, respectively, within the depth interval 0 - 0.61 m (0 - 2 ft). No TPH
concentrations exceeding preliminary site action limits were encountered in any of the other borings
within or outside the visible shaker materials. Figure D.5-17 displays TPH data with respect to
depth at all of the Area Z sampling locations.

A summary of the statistical results for this areais provided in Table D.5-1. Attachment F provides
asummary of the analytical results for the samples collected for the UC-3 Shaker Debris Area.
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Soil descriptions prepared by site geologists indicate that the contaminated intervals encountered in
borings from ground surface to a depth of 0.61 m (2 ft) occur within horizons of moist drilling mud
and drill cuttings. Uncontaminated materials outside and underlying contaminated intervals are
comprised of native soil horizons consisting of sandy silts with some gravel. Soil boring logs and
cross-sectional views of the borings within the area are provided within Attachment J.

The volume of TPH-contaminated material identified within the UC-3 Southeastern Debris Area
(Area Z) occurs over an area measuring approximately 87.78 m (288 ft) in length and 14.63 m

(48 ft) in width with a thickness of 0.61 m (2 ft). Based on these dimensions the volume of TPH-
contaminated material present with the UC-3 Southeastern Debris Area (Area Z) is calculated to be
approximately 783 m?® (1,024 yd®).

D.5.3.7 UC-3 Potential UST (Area U) (CAS 58-99-01)

Two protruding pipes, possibly related to an underground storage tank (UST) and matching the
description in the CAIP (CAS 58-99-01), were found southeast of the UC-3 emplacement well.
The pipes are just outside the gridded area near the edge of a0.91 to 1.22 m (3 to 4 ft)
embankment. An extension to the grid was added to cover this area.

The EM3L1 in-phase metal data (Figure D.5-8) indicate the presence of the pipes, but the EM data
do not indicate atank at the location of the pipes. A large in-phase (metal) response is observed
north of the pipes, near the four metal tie-downs (see Figure D.5-2).

A magnetometer was used to carry out a reconnaissance survey over the area around the pipes.

The magnetometer response shows the pipes, but not the presence of alarge tank. However, the
magnetometer does indicate buried ferrous metal to the north of the two protruding pipesin an area
with four metal tie-downs. Thisis consistent with the large EM 31 in-phase (metal) response to the
north of the pipes, possibly indicating the presence of atank or other buried ferrous metal.

In close proximity to the vertical pipes are two steel manholes in the southeast corner of the site.
These manholes provide access to alarge concrete septic tank. In addition, four vertical pipes were
identified. A conductivity anomaly centered at 730E, 70N is just north of the four vertical pipes
and two steel manholes.

Four Geoprobe™ conductivity logs (UC3-GC14, UC3-GC15, UC3-GC16 and UC3-GC29) were
obtained within thisanomalous area. Some thin layers with elevated conductivities are seenin all
four of the conductivity logs. The most significant elevated conductivities are seen at the bottom of
all four conductivity logs. In conductivity logs UC3-GC29 and UC3-GC16, conductivities average
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about 100 mS/m between 4.88 and 5.79 m (16 and 19 ft). Further south, in conductivity logs
UC3-GC15 and UC3-GC14, the elevated conductivities are between 5.64 and 6.10 m (18.5 and 20
ft) deep. These localized increases are likely due to natural clays and silts, increases in moisture

content, or residues from the septic leach field. A cross section of these conductivity logs is shown
in Figure D.5-18.

The UC-3 Area U islocated approximately 125 m (410 ft) east of the UC-3 well site (Figure
D.5-1). Thesiteisthe location of a possible buried underground storage tank which was identified
in previous site visits as aresult of two protruding pipes visible on the ground surface.

Five borings were advanced within the site of the UC-3 Area U and sampled to depths of between
1.83 and 8.66 m (6 and 12 ft) below ground surface. TPH diesel/motor oil contamination was
reported within the U3U1 boring between 1.22 - 1.83 m (4 - 6 ft) and 1.83 - 2.44 m (6 - 8 ft) with
combined TPH concentrations of 595 mg/kg and 3,209 mg/kg, respectively. The total thickness of
soils affected by TPH within thissiteis 1.22 m (4 ft). No indication of an underground storage
tank was apparent from the borings completed in this area.

Four borings were advanced surrounding boring U3U1 that did not encounter TPH contamination
in excess of the PAL of 100 mg/kg. A summary of the analytical results for UC-3 Area U is
provided in Table D.5-1. Soil boring logs for the UC-3 Area U are provided in Attachment J.
Figure D.5-19 displays TPH data with respect to depth at all of the Area U sampling locations.

Soil descriptions prepared by site geologists indicate the TPH diesel/motor oil contamination
reported in boring U3U1 inthe 1.22 - 2.44 m (4 - 8 ft) interval occurs within native soils composed
of sands with some silt and minor gravel. All other borings encountered soils of a similar
composition yet contained no TPH diesel/motor oil in excess of the PAL. Soil boring logs and
cross sectional views for the completed soil borings are shown in Attachment J.

A summary of the statistical analysis for sample analysis resultsis provided in Table D.5-1. A
summary of the analytical results for samples from UC-3 Area U including QA/QC samples are
included in Attachment F.

The total volume of TPH-contaminated material contained within the potential underground
storage tank area (Area U) is estimated based on a single boring (U3U1), and, therefore, is
uncertain. The contamination is assumed to be contained within an area measuring approximately
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UC-3 Eastern Area North-South Cross Section
Showing Geoprobe™ Conductivity Profiles
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3.05 m (10 ft) on each side and has a thickness of 1.22 m (4 ft). Based on these dimensions the

total volume of TPH-contaminated soils is calculated to be 11 m® (15 yd®).

Additional work was completed on this site during the June 1998 field activity. Thisis described in
Section D.7.5.7 of this report.

D.5.3.8 UC-3 Well Area Uncontaminated Sites of Investigation

Three of the seven CASsinvestigated for potential contaminants of concern were statistically
determined from soil sample results to not contain COC concentrations in excess of the PAL. These
sites are listed as follows:

*+ UC-3Mud PitsA, B, C, D (CAS 58-09-06)
* UC-3 Northern Shaker Debris Area X (CAS 58-10-06)
* UC-3 Southern Shaker DebrisArea’Y (CAS 58-44-04)

Mud Pits 3A to 3D were sampled at six locations each from O - 3.05 m (0 to 10 ft), and all samples
and layers had TPH values well below the PAL. Shaker debrisareas X and Y were sampled at five
borings each to depths of 1.83 or 2.44 m (6 or 8 ft). All samples and layers had TPH values well
below the PAL.

Information regarding the location of these sitesis located in Attachment |. Figure D.5-1 provides
amap depicting the location of the areas of investigations. A summary of statistical evaluations of
sample resultsis provided in Table D.5-1. Analytical results for samples from these areas including
QA/QC samples are included in Attachment F. Soil boring location maps, soil boring logs, and
cross-sectional views of the borings are provided in Attachment J.
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D.6.0 Waste Management

Investigation Derived Waste generated during the CNTA Phase 1 and Phase 2 activities was
managed according to regulatory requirements, field observations, and the results of DOE-
approved, laboratory analysis of site characterization samples. Only three waste types were
generated: 1) hazardous waste generated by the on-site mobile laboratory; 2) hydrocarbon waste;
and 3) sanitary waste generated through soil sampling activities. These wastes were stored in
90-day hazardous waste accumulation areas established at each investigation site (UC-1/CMP,
UC-2, and UC-3).

All soil samples collected from UC-1, UC-3, and UC-4 were scanned with an Electra and gamma
detector for radiation above background levels. Though these instruments did not detect levels
above background, the waste characterization samples from these sites were analyzed for
radiological constituents. Due to the history of the UC-1 area, all waste generated during the field
Investigation of this area was handled and carefully documented asif it were low-level waste.
Waste generated from this site was treated strictly as hazardous, hydrocarbon, or sanitary only
after analytical results were returned from an off-site laboratory with data documenting that no
radiochemicals were present in the samples.

D.6.1 Phase 1 Waste Management

Phase 1 site characterization activities at CNTA generated a small volume of investigation-derived
waste. Thiswaste was characterized through association with soil samples that were taken in the
CMP and surrounding areas. Because the toxicity characteristic leaching procedure results for
chromium for those samples exceeded the RCRA maximum concentration of contaminants all
personal protective gear and decontamination rinsate associated with the Phase 1 effort were
declared hazardous waste. This waste was transported off site to a permitted Treatment, Storage,
and Disposal (TSD) facility prior to commencement of Phase 2 site characterization operations.

D.6.2 Phase 2 Waste Management

In the Phase 2 planning stages for the CNTA project, historical documentation (e.g., soil

analytical data, radiological survey reports, site operations reports, etc.) was reviewed to

determine the probable constituency and volume of waste that might be generated on site.

Because historical soil sample data showed the presence of chromium at concentrations which
exceeded RCRA toxicity characteristic levels, it was presumed that hazardous waste would be
generated on site during soil sampling activities. The lack of radiological analytical data, coupled
with the site’s history of subsurface nuclear testing, mandated a conservative approach that
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required certain wastes to be managed as potentially radioactive. The planned site
characterization operation also involved the use of a mobile laboratory which would also produce

some hazardous waste in the process of performing the required analyses.

D.6.2.1 Waste Generation

The waste management program at CNTA involved four waste types. hazardous (as defined by
RCRA - in 40 CFR Parts 261-281) (CFR, 1996), potentially radioactive, hydrocarbon, and
sanitary. These wastes originated from two major sources. soil sampling and the mobile
laboratory. Soil sampling generated disposable sampling personal protective equipment (PPE),
such as gloves, paper, Kimwipes, plastic sampling sleeves, decontamination rinsate, and soil

waste. Mobile laboratory operations generated chemical wastes, such as solvents, acids, and soil,
aswell as laboratory personal protective gear and sampling equipment. Table D.6-1 outlines these
waste streams and associated sub-waste streams. Please note that all tables cited in the text are
located at the end of this section.

Some soil waste was sent off site to a permitted transportation, storage, and disposal facility asa
hazardous waste. Generally soil actively managed as awaste (i.e., containerized, |abeled,
inspected) must be characterized and properly disposed. In accordance with the waste
management strategy outlined in the CNTA CAIP, soil removed from the area of concern to
facilitate site characterization was managed as a hazardous waste. As a consequence, this soil was
characterized using RCRA waste identification practices.

Soil within the area of concern that was not disturbed during characterization activities was not
actively managed as a waste and therefore was not managed under RCRA hazardous waste
regulations. Since thissiteisan historical unit that has not been actively managed and is not a
former RCRA permitted waste unit, it does not fall under the purview of RCRA hazardous waste
regulations. Instead, such soil istypically regulated under applicable state of federal corrective
action regulations. The State of Nevada utilizes risk-based action levels from the EPA Region 9
Preliminary Remediation Goals (PRGs) (EPA, 19964). The concentrations listed in the PRGs for
chromium I11 and VI are 78,000 mg/kg is 390 mg/kg respectively. Even though some of the
waste characterization samples from the mud pit samples exceeded the TCL P maximum
concentration of contaminants making them a hazardous waste, the drilling muds | eft in the pits
are not considered.
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Site Waste Sub-Waste Number of .
Phase Stream Stream Drums Contents Disposal
Phase 1 | Soil Sampling PPE 2 Gloves, soil, plastic Hazardous
Sampling sampling sleeves
Waste -
Decontamination 1 Trace amounts of Hazardous
Rinsate hydrochloric acid, nitric
acid, isopropanol, soil
Phase 2 | Saill Decontamination 9 Trace amounts of Hydrocarbon
Sampling Rinsate hydrochloric acid, nitric
Waste acid, isopropanol, soil;
pH=7
Sampling PPE 2 Gloves, soil, plastic Hydrocarbon
with TPH sampling sleeves, paper
towels, paper
Sampling PPE 9 Gloves, soil, plastic Hazardous
sampling sleeves, paper
towels, paper
Mobile Solvents 1 Methylene chloride, Hazardous
Laboratory acetone, methanol
Waste - - - .
Acids 1 Hydrochloric acid, nitric | Hazardous
acid, sulfuric acid
Solvent- 1 Soil, paper filters, glass | Hazardous
Extracted Soil pipettes
Laboratory PPE 5 Gloves, soil, glassware, | Hazardous
paper towels, paper,
pipettes
Unprocessed 5 Soil contained in glass Hazardous

Soil Samples

and poly sample
containers
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contaminated because they do not have chromium I11 or VI concentrations which exceed the

PRG value (see Section D.1.3.1.2).

D.6.2.2 Waste Accumulation

Three 90-day hazardous waste accumulation areas were established on site in accordance with
RCRA waste management regulations. One of these areas served a dual purpose as an
accumulation area for both hazardous waste and potentially radioactive waste. All hazardous
and potentially radioactive wastes were managed within these three areas in accordance with
RCRA regulations (CFR, 1996) and DOE Orders (DOE, 1996) and policies.

D.6.2.3 Waste Characterization

Waste management and Mud Pit CAS characterization samples were obtained as specified in the
CAIPand CNTA FI. Sampleswere collected from soil borings proximal to soil borings with
some of the highest reported values of contaminates of concern exceeding the PALs. A total of
12 soil borings were advanced resulting in the collection of 13 soil samples, including a
duplicate for QA/QC purposes. These samples were submitted to Lockheed Analytical Services,
an off-site analytical laboratory for analysis. These samples provided information to further
characterize the individual CASsfor purposes of waste management, IDW disposal, andto aid in
the determination of potential remedial options. Tables D.6-2 and D.6-3 provide a summary of
the analytical results for these samples.

D.6.2.4 Waste Segregation

The on-site mobile laboratory conducted site characterization soil sample analyses for chromium
and total petroleum hydrocarbons. To specifically facilitate waste characterization, six waste
characterization samples were taken from the major areas on site (UC-1, CMP, UC-3, and
UC-4). These waste characterization samples were the only samples analyzed for radiological
parameters, in addition to a substantial chemical suite. The review of thisradiological data
concluded that no radioactive isotopes were detected above background levelsfor the site. Asa
result, no radiological waste was generated at the CNTA site.

The mobile and off-site analytical data, in conjunction with process knowledge associated with
Site activities, were used to determine waste status and arrange for the ultimate disposal of all
waste streams. Each subwaste stream was segregated into one of three groupings for waste
disposal: hazardous waste, hydrocarbon/nonhazardous waste, and nonhazardous/
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Analytical Results
Volatiles TCLP Metals Radiochemical Analysis
Sample - > 8|35 |2 &|F g 3|3 8|l 8|3 &l ~ 2|2 8|l &8l &< | Q g O k)
Sample | o o)ection Location Sample Description E E| 2|2 E|lc~| 2 E > /3 E| 2 £l g5 £| 8 £ 2 Els E|G £ S = 8 =
Number (Area,Pit,Boring) = T | S |e T[> = T| 2 T S| g © 5 B = ©® Sl 5 ® = 5 < @° s 5 < 8| &« &5 < ©
Date [5) > %) o > E o)) [3) > > E > > ui? > > > E > ~ > - [a) > -g_ - [a) > = - a) >
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T o) S |a o a3 < O m a| & a| £ A ol = ao| g o o) = o) a of o o)
= N [t © o o
5 ft radius of CMP2,
CMP7, and CMPS8, 0.0
CNT10001 5/15/97 to 2.0 ft. Soil Sample 150 X [ND ND ND 316 B 3520 20 U | 5880 20 U 2 U 40 U 20 U 0.12 094 1.7 177 44 34 209 3.2 38
CNT50001 5/15/97 NA Trip Blank (water) NA ND ND NA NA NA NA NA NA NA NA NA NA NA NA
CNT20008 5/15/97 CMP2 Equipment Rinsate (water) <1.0 ND* 2.6 J |ND 30 U 1.0 U 20 U 1.0 U 20 U 0.2 U 40 U 20 U 50 100 180 -0.01 052 11 02 12 21
CNT30008 5/15/97 Same as CNT10001 Duplicate of CNT10001 300 X |ND ND ND 338 B 5470 20 U | 9730 241 2 U 40 U 20 U 0.7 11 1.9 219 4.7 3.1 194 3.1 3.7
CNT40008 5/15/97 CMP2 Field Blank (water) <1.0 ND* 2.7 J |[ND 30 U 1.0 U| 20 U 1.0 U 20 U 02 Ul 40 Ul 20 U 30 100 180 0.06 0.60 1.2 -0.3 1.2 21
CNT10002 5/17/97 U4A2, 6.0 to 10.0 ft. Soil Sample 91 X [ND ND ND 30.0 U [950.0 U|[20.0 U |524.0 185.0 20 U([40.0 U|[20.0 U 0.7 10 1.7 16.8 4.3 35 36.7 4.0 3.8
CNT50002 5/17/97 NA Trip Blank (water) NA ND ND NA NA NA NA NA NA NA NA NA NA NA NA
CNT10003 5/20/97 U4C5, 0.0 to 3.0 ft. Soil Sample 140 X (ND ND ND 339 B 1200 U | 20.0 U | 3510 20.0 U 20 U([40.0 U|[20.0 U -0.05 0.89 1.7 21.3 7.0 6.0 316 54 59
CNT10004 5/21/97 uU4D1, 6.0to 8.0 ft Soil Sample 440 X |ND ND ND 30.0 U 857 B|20.0 U 473 268 20 U([40.0 U|[20.0 U 6.8 16 1.7 282 85 73 C| 323 57 64
CNT50003 5/20/97 NA Trip Blank NA ND ND NA NA NA NA NA NA NA NA NA NA NA NA
5 ft. circle of U3E2, 6.0
CNT10005 5/21/97 to 8.0 ft Soil Sample 1400 X [ND ND ND 708 B 1930 B |20.0 U | 1300 31.0 20 U([40.0 U|[20.0 U 0.33 093 1.7 92 48 5.7 182 4.2 5.3
CNT50004 5/21/97 NA Trip Blank (water) NA ND ND NA NA NA NA NA NA NA NA NA NA NA NA
2 ft. circle of ULE2, 0.0
CNT10007 5/30/97 to 4.0 ft Soil Sample 670 ND ND ND 30.0 U 1420 U | 20.0 U 43.6 B 20.0 U 20 U([40.0 U|20.0 U -0.24 0.83 1.6 13.8 6.1 60 C| 345 57 63 C
CNT50006 5/30/97 NA Trip Blank (water) NA ND ND NA NA NA NA NA NA NA NA NA NA NA NA

Notes on Laboratory Qualifiers:

B = For inorganic compounds, the reported value is less than the Reporting Detection Limit (RDL), but above the Instrument Detection Limit.

C = For radiochemical analyses; the minimum detectable activity exceeded the reporting detection limit (RDL) due to the residue weight limitations
forcing a volume reduction.

J = Estimated Value -- (1) constituent detected at a level less than the Reporting Detection Limit (RDL) or Practical Quantitation Limit (PQL) and
greater than or equal to the Minimum Detection Limit (MDL); (2 - for CLP reporting only) estimated concentration for Tentatively |dentified
Compounds (TICs).

U = Compound/element was analyzed for but not detected above Instrument Detection Limit.

X = Analyst-defined qualifier.

No Qualifier = indicates that the reported value exceeds the Reporting Detection Limit (RDL).

ND = The results for all constituents are less than the practical quantitation limit.

ND* = Analyzed constituents were below the practical quantitation limit, with the exception of the detected constituent(s) listed in the following volatiles
or semivolatiles columns.

NA = Not Analyzed.
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Analytical Results
Gamma Spec Analysis
S ) 5 &) Cy S 5 ) ) ) &) £
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1.39 0.25 0.24( 0.80 0.15 0.12] 0.008 0.025 0.038/ 0.009 0.026 0.060( 0.006 0.026 0.053 0.049 0.039 0.056| 109 1.7 0.56( 1.35 0.18 0.091| 0.86 0.13 0.13| 2.49 0.73 24| 0450 0.086 0.061] 0.16 0.20 0.32

NA NA NA NA NA NA NA NA NA NA NA NA

-11 28 56| -11 15 25 -1.3 2.0 5.6 -3.1 3.7 14 -1.5 3.9 9.2 1.6 7.2 12| -50 110 180 5 12 18 -9 11 21 1 95 270 2.6 8.7 12 -1 33 50
1.41 0.21 0.17( 0.82 0.14 0.10| -0.008 0.017 0.036| -0.005 0.017 0.052( 0.008 0.020 0.039( -0.009 0.029 0.054| 12.2 1.7 0.59| 1.28 0.17 0.092| 0.90 0.12 0.097( 1.40 0.54 1.7| 0.462 0.079 0.054| -0.14 0.14 0.33
-11 16 38 7 14 20 -1 1.7 4.6 4.4 4.2 4.5 -2.9 2.8 7.4 0.4 5.7 9.4 18 78 120 3.6 95 14 0 11 18| -40 120 180 0.9 7.1 10 -1 26 40

151 0.24 0.24( 1.32 0.19 0.12] -0.009 0.022 0.041| 0.003 0.026 0.064( 0.028 0.025 0.046( 0.016 0.033 0.054| 20.2 2.6 0.63| 1.46 0.18 0.093|] 144 0.16 0.12( 2.36 0.69 23| 0476 0.083 0.058| 0.08 0.20 0.35
NA NA NA NA NA NA NA NA NA NA NA NA

123 0.23 0.23( 1.19 0.19 0.11] -0.009 0.021 0.041| 0.006 0.025 0.057( 0.037 0.027 0.048( -0.006 0.034 0.070| 158 2.2 0.60| 1.29 0.17 0.092| 1.33 0.16 0.12( 2.48 0.71 24| 0423 0.081 0.060| 0.17 0.19 0.33
1.40 0.27 0.28( 0.93 0.18 0.14] 0.003 0.026 0.040| -0.009 0.026 0.073( 0.003 0.024 0.060( -0.045 0.045 0.097| 225 3.0 0.71] 145 0.20 0.11} 117 0.16 0.13f 22 12 1.8| 0511 0.098 0.073| 0.08 0.20 0.34
NA NA NA NA NA NA NA NA NA NA NA NA

1.16 0.16 0.14( 0.77 0.12 0.082| -0.005 0.018 0.037| 0.001 0.016 0.034( 0.009 0.015 0.034 0.022 0.026 0.042| 11.3 1.4 0.40( 1.13 0.14 0.070| 091 0.11 0.083 1.96 0.82 6.3| 0.336 0.058 0.042 0.1 0.16 0.27
NA NA NA NA NA NA NA NA NA NA NA NA

1.66 0.18 0.13( 0.94 0.13 0.080| 0.012 0.015 0.025| -0.004 0.015 0.035( 0.008 0.014 0.029( -0.001 0.023 0.035| 23.1 2.5 0.40( 1.58 0.18 0.058| 1.13 0.11 0.061| 1.21 0.45 1.5| 0.498 0.067 0.034| 0.12 0.13 0.21
NA NA NA NA NA NA NA NA NA NA NA NA
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Analytical Results

Volatiles TCLP Metals
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CNT10006 5/30/97| U3EL, 6.0to 8.0 ft Soil Sample 1800 X [ND ND ND ND 300 U 892 B 200 U 757 200 U 20 U 400 U 200 U
CNT10008 5/30/97| U3ES3, 6.0to 8.0 ft Soil Sample 400 X [ND ND ND ND 300 U 480 200 U 174 200 U 20 U 40.0 U 200 U
CNT50005 5/30/97 N/A Trip Blank (water) NA ND * 22 ] ND NA NA NA NA NA NA NA NA NA
CNT10009 5/31/97| CMP6, 0.0 to 4.0 ft Soil Sample 100 ND * ND 0.018 J ND 300 U 1620 B 200 U 2080 53.7 20 U 400 U 200 U
CNT10010 5/31/97| CMP11, 0.0 to 4.0 ft Soil Sample 530 X |ND ND ND ND 300 U 3080 200 U 3100 117 20 U 400 U 200 U
CNT50007 5/31/97 N/A Trip Blank (water) NA ND ND ND NA NA NA NA NA NA NA NA NA
CNT10011 6/1/97| U1S2,0.0to0 2.0 ft Soil Sample 810 ND ND ND ND 300 U 1760 B 20.0 U 526 B | 3900 20 U 400 U 20.0 U
CNT10012 6/3/97| U1S1, 0.0 to 4.0 ft. Soil Sample 2100 ND ND ND ND 300 U 1680 B 20.0 U 41.3 B 20.0 U 20 U 400 U 20.0 U
CNT50008 6/3/97 N/A Trip Blank (water) NA ND ND ND NA NA NA NA NA NA NA NA NA

Notes on Laboratory Qualifiers:

B = For inorganic compounds, the reported value is less than the Reporting Detection Limit (RDL), but above the Instrument Detection Limit.

J = Estimated Value -- (1) constituent detected at a level less than the Reporting Detection Limit (RDL) or Practical Quantitation Limit (PQL) and
greater than or equal to the Minimum Detection Limit (MDL); (2 - for CLP reporting only) estimated concentration for Tentatively Identified
Compounds (TICs).

U = Compound/element was analyzed for but not detected above Instrument Detection Limit.

X = Analyst-defined qualifier.
No Qualifier = indicates that the reported value exceeds the Reporting Detection Limit (RDL).
ND = The results for all constituents are less than the practical quantitation limit.

ND* = Analyzed constituents were below the practical quantitation limit, with the exception of the detected constituent(s) listed in the following volatiles

or semivolatiles columns.
NA = Not Analyzed.
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nonhydrocarbon waste. The detailed tracking of soil sampling waste by borehole made such
segregation possible. Table D.6-4 shows the breakdown of these groupingsin relation to the
individual bags of waste.

D.6.2.5 Waste Disposal
Because no radioactive waste was generated at CNTA, there were only three waste types which
required disposal: hazardous waste, hydrocarbon waste, and sanitary waste.

The hazardous waste stream consisted of liquid chemicals, solvent-extracted soil, |aboratory
personal protective equipment (PPE), unprocessed soil samples, and sampling PPE. The
presence of chromium above the RCRA Toxicity Characteristic Leaching Procedure maximum
concentration of contaminants in the samples associated with this waste this waste be determined
hazardous (CFR, 1996). There were 22 drums that were characterized as hazardous waste.

The hydrocarbon/nonhazardous waste stream consisted of decontamination rinsate and sampling
PPE. A waste was determined to fit into this category if it was nonhazardous and if the
concentration of TPH (total) was greater than 100 mg/kg. These concentrations were based on
the State of Nevada contaminated soil and groundwater regulations (NAC, 1997). There were
nine drums of decontamination rinsate and two drums of sampling PPE.

All hazardous and hydrocarbon/nonhazardous waste generated at CNTA was transported off site
to a permitted Treatment, Storage, and Disposal facility. The nonhazardous/nonhydrocarbon
waste was characterized as sanitary waste and was disposed of in the Tonopah sanitary landfill.
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CNTA Waste Segregation Table

Drum No. Borehole No. Waste Status
UC1PPEO1 Entire Volume Hazardous waste
UC1PPEQ2 Two cores labeled CMP Hazardous waste
UiC (ALL), U1D (ALL), Two Nonhazardous, nonhydrocarbon
cores labeled UC-1
UC1PPEO3 U1S2, CNT10007 Hazardous waste
U1B (ALL), U1E5, U1E4, U1S4, | Nonhazardous, honhydrocarbon
U1E6, U1A3, U1A4
U1E2, U1E1, U1E3, U1S1, Hydrocarbon, nonhazardous
U1S3, U1A5, U1A6
UC1PPEO4 CMP-6, -11, -12, U1S2 Hazardous waste
U1S5, U1S6, U1E8, U1S7, Nonhazardous, nonhydrocarbon
U1A7, U1A8, U1A9, Ul1Y4
ulyYs
U1A1, U1A2 Hydrocarbon, nonhazardous
UC1PPEO5 U1Y (ALL, except U1Y1) Nonhazardous, nonhydrocarbon
U1lA2, Ul1Y1l Hydrocarbon, Nonhazardous
UC4PPEO1 U4A1l, U4B1, U4B4, U4A6, Hazardous waste
U4A5, U4A2, U4A3, U4B5,
U4B2, U4A4, U4D4, U4B3,
U4E2, U4B6, Decon Bag
U4E1 Nonhazardous, nonhydrocarbon
UC4PPEQ2 Entire Volume Hazardous waste
UC4PPEO3 U4S5, U4S6, U4S2, U4X1, Hazardous waste
U4Ss4, U4W2, U4A2, U4X1,
U4D6+U4D3, U4A1+U4A2,
U4D1, U4D4, U4D2, U4A5,
U4A3+U4A4
u4s8 Nonhazardous, nonhydrocarbon
UC4PPEO4 U4A6, U4D5, U4D1, U4S13, Hazardous waste

U4si11

U4S9, U4S10, u4D8, U4C11,
U4C10, U4B?7,
U4B2+U4B4+U4B5+U4B6

(22 TO 4), U4D7, U4A8, U4S14,
U4A7, U4S12

Nonhazardous, nonhydrocarbon
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CNTA Waste Segregation Table

Drum No. Borehole No. Waste Status
UCS3PPEO1 U3E3, U3E6, U3E2, U3Al Hazardous waste
DRY RUN BAG, U3A2, U3A3, Nonhazardous, nonhydrocarbon
U3C3, U3ES5, U3C2, U3C1
UC3PPEQ2 U3B1, U3El Hazardous waste
U3E4, U3E10, U3E13, U3E14, Hydrocarbon, nonhazardous
U3E15, U3E16, USE18
U3C3, U3D4, U3C6, U3A4, Nonhazardous waste,
U3A5, U3C5, U3A6, U3D1, nonhydrocarbon
u3D2, U3EL17
UC3PPEO3 UCX3, UCX1, U3E1, U3ES3, Hazardous waste
u3x2
UC3NVOEZ2, U3E22, U3E23, Hydrocarbon, nonhazardous
U3ul
U3B4, U3D5, U3B2, U3B3, Nonhazardous waste,
uU3D6, U3B6, U3D3, U3B5, nonhydrocarbon
U3E19, U3E20, U3E21, U3E24,
U3E25
UC3PPEO4 U3Y2, U3Z2, U3Z4, U371, Hazardous waste
U3X5, U3Y5
U3Z3, U3S4, U3E1 TO U3E6 Hydrocarbon, nonhazardous
(0-2"), U3E10, U3E11l
U3Y3, U3X4, U3S2, U3Y4, Nonhazardous, nonhydrocarbon
U3S1, U3S3, U3E9, U3E7,
U3ES8
UC3PPEO5 U3zZ6, U3Z5, U3Z8, U3S5, Nonhazardous, nonhydrocarbon
uU3z7, U3z29, U3E12, U3U2,
U3U3, U3u4, U3us
UC3PPEO6 U3B1 TO U3B6 (0-4"), U3D1 Nonhazardous, nonhydrocarbon

TO U3D6 (0™-4), U3C1 TO
U3C6 (0-4'), U3A1 TO U3A6
(0-4)
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D.7.0 Additional Surface Investigation

This section includes the results of the June 1998 field investigation of additional sites
discovered during the performance of the Corrective Action Investigation Plan for Central
Nevada Test Area CAU 417 (CAIP) (DOE/NV, 1997), and through historical documentation
searches and site walks. The resulting investigation data was conducted through the
implementation of the Addendum to the Corrective Action Investigation Plan for Central Nevada
Test Area, CAU No. 417 (CAIP Addendum) (DOE/NV, 1998). Thefield investigation
conducted in May and June 1997, described in earlier sections of this report, identified follow-up
work that was required to complete the investigation of the site. The ESC techniques used
during the 1997 investigation were not applicable and not used during the June 1998
Investigation.

Characterization activities were conducted during a 10-day work period by the following
contractors: 1T, Alliance Environmental, Inc., and Bechtel Nevada. IT Corporation was
responsible for directing Alliance Environmental, Inc. to the proper drilling locations, and was
responsible for the collection, handling, and submittal of soil samplesto the laboratory. 1T
Corporation was a so responsible for the appropriate handling and disposal of investigation-
derived wastes generated over the course of the project. Alliance Environmental, Inc. was the
drilling subcontractor, and was responsible for providing the roto-sonic drilling equipment,
decontaminating their core barrels and other drilling equipment, and drilling at the appropriate
location to the required depth. Bechtel Nevada assisted I T in locating the extent of the septic
lines in the support trailer parks, excavated and removed the underground storage tanks (USTS),
closed the two septic tanks in place, and conducted various housekeeping site cleanup duties.
All work was conducted in accordance with the NDEP-approved CAIP Addendum (DOE/NV,
1998).

D.7.1 Purpose

This section provides information about the new CASs; describes the field investigations
conducted in October 1997, April 1998, and June 1998; and presents the results of those
investigations. The purposes of the field activities were to investigate the new CASs, complete
investigation of a CAS which could not be fully investigated during the 1997 field efforts, and to
close the USTs and septic tanks.
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D.7.2 Scope of Work
The scope of work of the Addendum CAIP (DOE/NV, 1998) included investigating nine newly
identified CASs and completing the investigation of one CAS that was started in June of 1997.

The investigations involved:

e Collecting water and solid samples from the two USTs to characterize the material, and
guide tank removal and disposal.

e Closing both USTs.

e Sampling aburn pit to determine if Resource Conservation and Recovery Act (RCRA)
constituents are present.

e Collecting water and solid samples from two septic tanks to characterize the material,
and guide tank and septic system closure.

e Closing the two septic tanks.

e Locating and sampling septic leachfields at three sites to determine if they had been used
for the disposal of any hazardous substances. This required tracing the septic lines and
cutting trenches with a backhoe to collect soil samples.

e Characterizing the decontamination facility pit by collecting soil samples from six
locations utilizing roto-sonic drilling methods.

e Determining the extent of contamination at the U3E Southern Outlier by drilling a
minimum of three new drill holes utilizing roto-sonic drilling methods.

D.7.3 Summary of Activities

The May and June 1997 field activities were conducted using ESC methods, allowing newly
identified sites to be investigated during that event (Table D.7-1). Descriptions of these sites and
the investigation that occurred from May through June 1997, are described in earlier sections of
thisreport. CAS numbers were assigned, as applicable, after the field efforts were compl eted.

Preliminary work conducted in order to complete the surface investigation of CAU 417 in
June 1998 included reviewing historical documentation to locate information on suspected CASs,
conducting a site visit in October 1997 to confirm the location of newly identified CASs,
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CAS General Site Name FFA.CO. Location Level of Investigation
Number Description
UC-1 Area
58-10-03 UC-1 Shaker Pad Area Shaker Pad Area uc-1 Located, mapped,
(U1S) sampled.
58-44-05 Grout Pile NE of UC-1 Grout Pile Northeast of UC-1 Located, mapped,
sampled.
58-44-06 UC-1 Area Y (U1Y) Grout Pile South of UC-1 Located, mapped,
support trailer park sampled.
UC-3 Area
58-10-06 UC-3 Area X (U3X) Drilling mud and North of UC-3 Located, mapped,
cuttings sampled.
58-25-01 UC-3 Southern Outlier Spill, Southern South of UC-3 Mud Located and mapped.
(USE) Ouitlier Pit E Sampling not completed
in 1997.
UC-4 Area
58-10-04 UC-4 Area W (U4W) Shaker Pad Area Arroyo south of Located, mapped,
UC-4 drill site sampled.
58-10-05 UC-4 Area X (U4X) Shaker Pad Area Arroyo north and Located, mapped,
east of UC-4 drill sampled.
site.
No CAS UC-4 Area Y (U4Y) Not Assigned Geophysical Located, mapped,
assigned. anomaly identified sampled. Not
east of UC-4. contaminated.

and a preliminary site sampling event in April 1998 to characterize the contents of the USTs and

septic tanks.

A dite visit was done on October 28 and 29, 1997, in order to field verify potential new CASs
located during the review of historical documentation. The following sites were field verified at
that time: septic lines at the Support Trailer Park areas of UC-1, UC-3, and UC-4 (CASs
58-05-01, 58-05-02, and 58-04, respectively), a septic tank covered by two manhole covers at
UC-3 (58-05-05), aUST at UC-3 Recording Trailer Park (58-05-03), a septic tank at UC-3
Recording Trailer Park (58-05-06), and a burn area at the UC-3 Recording Trailer Park
(58-35-02). Miscellaneous debris, assigned to housekeeping sites, was aso located. The October
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1997 site visit also verified that CAS 58-07-01 and CAS 58-35-01 are one location; the
Decontamination Facility. Thisis described in Section D.7.4.2.

The Addendum CAIP (DOE/NV, 1998) was written to guide the investigation of the new CASs.
A list of these CASs, their location, and the level of investigation to be conducted is summarized
on Table D.7-2. General locations of the new CASs are presented on Figure D.7-1.

A preliminary sampling event, conducted under the Addendum CAIP (DOE/NV, 1998), took
place on April 15 and 16, 1998, in order to expedite work scheduled for June 1998. The
following CASs were sampled: the septic tank at UC-3 (58-05-05), the UST near the UC-3
Support Trailer Park (58-99-01), the UC-3 Recording Trailer Park UST (58-05-03), the septic
tank at the UC-3 Recording Trailer Park (58-05-06), and the burn pit at the UC-3 Recording
Trailer Park (58-35-02). A total of 15 samples, including quality assurance (QA) samples, were
collected and sent to an off-site laboratory for analysis during the April 1998 field work.

The results of the sampling showed that the two septic tanks and the burn pit did not have any
contamination concentrations above PAL identified in the Addendum CAIP (DOE/NV, 1998).
The results also showed that the USTs contained TPH concentrations above 100 mg/kg and
would have to be handled as a hydrocarbon waste. The results of the sampling at these locations
are discussed in detail in the following sections.

The investigation and characterization efforts at CAU 417 were conducted over a two-week
period from June 8 to June 19, 1998. Work was conducted over a period of 10 working days,
with work being suspended for the weekend of June 13 and 14. Nine new CASswere
investigated and one partially investigated CAS (58-25-01) was completed. A total of 105
samples, including QA samples, were collected and sent to an off-site laboratory for analysis
during the June 1998 field work.

Work conducted to complete the surface investigation of CAU 417 in June 1998 included shallow
soil sampling to determine the horizontal and vertical extent of contamination at the UC-3
Southern Outlier (58-25-01); locating and sampling the outfalls of the septic lines related to the
UC-1, UC-3, and UC-4 support trailer parks (58-05-01, 58-05-02, and 58-05-04); verifying the
presence or absence of contamination at the UC-1 decontamination facility (58-07-01 and
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General Site FFACO . Level of
CAS . S Location S
Notation Description Investigation
UC-1 Well Area
58-05-01 UC-1 Septic Lines | Septic System UC-1 Support Located, mapped,
Trailer Park sampled.
58-07-01 Decontamination Decon. Facility Pit | West of CMP Located, mapped,
Facility-Backfilled sampled.
decon. pit (U1Z)
58-35-01 Decontamination Burn Area West of CMP Same site as
Facility-Asphalt 58-07-01.
Pad
| UC-3 Well Area
58-05-02 UC-3 Septic Lines | Septic System Support Trailer Located, mapped,
Park east of UC-3 | sampled.
58-05-03 UST at UC-3 Underground UC-3 RTP, south | Excavated,
Recording Trailer | Storage Tank of UC-3 drill site sampled, and
Park (RTP) backfilled with
clean soil.
58-25-01 UC-3 Southern Spill South of UC-3 Sampled to define
Outlier (U3E) Mud Pit E vertical and
horizontal extent.
58-99-01 UC-3 UST (U3U) Protruding Pipes Southeast of Excavated,
(2) UC-3 drill site, sampled, and
near Support backfilled with
Trailer Park clean soil.
58-05-05 Manhole covers Septic System Southeast of Sampled,
over septic tank UC-3 drill site. pumped, and
filled with clean
backfill.
58-05-06 UC-3 RTP septic Septic System UC-3 RTP, south | Sampled, and
tank of UC-3 drill site. filled with clean
backfill.
25-35-02 Burn Pit at UC-3 Burn Area UC-3 RTP, south | Located, mapped,
RTP of UC-3 drill site. and sampled.
| UC-4 Well Area
58-05-04 UC-4 Septic lines | Septic System West of UC-4 Located, mapped,
Mud Pit A. and sampled.
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58-35-01); verification sampling and removing the two USTs (58-99-01 and 58-05-03); and
closing in place the two concrete septic tanks (58-05-05 and 58-05-06).

The COPCs for the septic system are typical of those associated with light industrial sites.
Historical construction diagrams for the recording trailer park at UC-3 suggest that a
photographic laboratory was connected to the septic system; therefore, chemicals associated with
photo processing laboratories may have been released. Petroleum based products (oils and
grease) may also have been released to the septic system during site operations. In addition,
solvents may have been used for cleaning equipment, especialy at the decontamination facility pit.
Based on site knowledge from previously acquired data and historical records, the COPCs for the
following aress are:

* Septic Systems. TPH, RCRA metals, volatile organic compounds (VOCs), SVOCs.

» Decontamination Facility (CAS 58-07-01): TPH, RCRA metals, SVOCs, and
radionuclides.

* Underground Storage Tanks: Benzene, toluene, ethylbenzene, and toluene (BTEX), TPH,
and RCRA metals.

* U3E Southern Outlier (CAS 58-25-01): TPH and RCRA metals.

Burn Area (CAS 58-35-02): RCRA metals.

D.7.3.1 Radiological Monitoring

The Central Nevada Test Area was decommissioned in 1973 and demobilized. Radiological
surveys performed in 1973 and 1986 did not detect radioactive contamination on the site surface
(AEC, 1974, and REECo, 1986). Soil samples collected during field activitiesin May and June
1997 were screened for radiation, and none of these samples exceeded two times the measured
background level.

Soil samples collected during the June 1998 field activities were also screened for radioactivity.
Radiological screening was conducted in accordance with the Corrective Action Investigation
Plan (DOE/NV, 1997), the Addendum to the Corrective Action Investigation Plan

(DOE/NV, 1998), the Field Instructions (1T, 1998a), the Site Specific Health and Safety Plan
(IT, 1998b), and appropriate IT Standard Quality Procedures (1T, 1993 as amended).
Radiological screening instruments were checked against sources and background activity was
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calculated each day prior to beginning field activities. The Preliminary Action Level was set at

two times the average measured background level.

A Ludlum Measurements Inc. Model 3™ was used to measure gross gamma radiation. A NE
Technology Electra™ was used to measure gross gamma radiation. A NE Technology Electra™
was used to measure gross alpha and gross beta radiation.

No samples exceeded two times measured background level. Only soil samples from the UC-1
Decontamination Facility Pit (CAS 58-07-01) were analyzed for radiological results through
Gamma Spectroscopy. Results are presented in Attachment K, Table K-8. Laboratory results
were reviewed and no usual radiological levels were detected.

The field investigation results and characterization data provided in this report will provide the
basis for preparation of the Corrective Action Decision Document for the Central Nevada Test
Area which will provide corrective action alternatives for the CASs investigated in CAU 417. All
work on this project was conducted in accordance with the Federal Facility Agreement and
Consent Order (1996), the RCRA (CFR, 1998), the Industrial Stes Quality Assurance Plan
(DOE/NV, 1996), and all applicable NDEP policies and regulations (NDEP, 1995).

D.7.4 UC-1 Additional Surface Investigation
CASs that were investigated at UC-1 in June 1998 were the UC-1 Support Trailer Park septic
system (CAS 58-05-01), and the Decontamination Facility (CASs 58-07-01 and 58-35-01).

D.7.4.1 UC-1 Support Trailer Park Septic System (CAS 58-05-01)

This CAS was confirmed from historical photos and a site visit in October 1997 (see

Figure D.7-2). A support trailer park was established west of the CMP area during CNTA
drillback operationsin the late 1960s. No anomalies were noted about this area during a previous
surface geophysical investigation conducted in September 1996; however, the October 1997
inspection of this area confirmed the presence of a southeast-trending line of pipes sticking up
from the ground. These pipes are constructed of a composite material that looks like black tar
paper; therefore, were not identifiable through geophysical methods. Three of the tar paper pipes
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are 10 cm (4 in.) in diameter and approximately 0.7 to 1 m (2 to 3 ft) deep, straight down. Four
other tar-paper pipes are also 10 cm (4 in.) in diameter, but are approximately 0.3t0 0.7 m (1 to
2 ft) deep and are curved to the southeast at the bottom. The set of 10-cm (4-in.) diameter tar
paper pipes that are curved at the bottom are connected to the septic line. Exploration of the
other set of vertical tar paper pipes, revealed that these are access pipes to valves connected to a
2.5-cm (1-in.) metal pipe; probably a water supply line. This arrangement of two sets of 10-cm
(4-in.) tar paper pipes with a 2.5-cm (1-in.) metal pipe was observed at the septic systems for the
other support trailer parks, aswell. The 2.5-cm (1-in.) metal pipe was not observed at the surface
at the UC-1 location, but it was observed at the surface at the UC-3 and UC-4 locations.

Anirregular circle of rounded gravel, measuring approximately 8 by 9 m (28 by 30 ft), was
located approximately 28 m (93 ft) southwest of the easternmost vertical pipe. Initialy, it was
thought to be the leachfield associated with the septic line. However, during the June 1998
investigation, it was found that the UC-1 Support Trailer Park septic line did not connect with the
rounded gravel. The gravel was upgradient of the end of the UC-1 septic line and is only surfical,
with silty soil underneath. This was determined by digging a 0.3-m (1-ft) deep hole at the
approximate center of the irregular circle.

A downhole video camera was used to explore and trace the septic lines at the Support Trailer
Parks at UC-1, UC-3, and UC-4. The camera was advanced through the 10-cm (4-in.) tar paper
pipe until it encountered an obstruction, then the distance covered and direction the camera
traveled were noted and the camera was removed from the pipe. A measuring tape, compass, and
some exploratory digging were used to locate the pipe just beyond the obstruction. A trench was
then dug using a shovel and/or a backhoe to uncover the pipe. The pipe was broken at the new
location and the camera was reinserted to continue the exploration process.

The UC-1 Support Trailer Park septic line was completely traced in this manner. The septic line
ended abruptly at the northern edge of an arroyo, up-gradient of the CMP (CAS 58-09-01), and
down-gradient of the rounded gravel area. Exploration was done at the end of the pipe to see if
the pipe continued further into the arroyo. A 4.5-m (15-ft) long by 1-m (3-ft) wide trench was
dug perpendicular to the end of the pipe to locate any distribution lines for a septic field. Only an
elbow of black pipe of indeterminant orientation was found in the trench, and no other pipe was
encountered. The downhole video camera revealed that the black tar paper pipe was solid the
entire length with no perforations, junction boxes, or other intersecting pipes observed.
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One soil sample (U1T001) was collected from the soil underneath the end of the pipe ending in
the arroyo. All samples were screened for gross alpha and beta, and gamma with the appropriate
radiologic/monitoring instrument. No unusual levels were detected in sample U1T001. Unusud
levels would be considered twice ambient background on the meters (DOE/NV, 1998). A Hanby
field test kit was used in conjunction with a photoionization detector (PID) to determine if
trenching spoils could be used to backfill the trench. The determining criteria was whether the
Hanby kit indicated the presence of TPH above 100 parts per million (ppm) or if the PID read
levels above 20 ppm for closed system testing (DOE/NV, 1998). If either test failed these
criteria, the trenching spoils could not be used for backfill. Waste characterization samples would
be then be collected from the spoils and analyzed for TPH, RCRA metals, VOCs, and SVOCs.
The spoils pile would be covered while pending analysis. This screening procedure was also used
during the investigation at the UC-3, and UC-4 septic lines. Results from the Hanby kit and PID
analysis of the spoils pile, at the end of the UC-1 septic line were negative and the trench was

backfilled. Laboratory results from sample U1T001 are included in Attachment K.

Results from TPH and VOC analysis were at nondetectable levels. RCRA metals results and
SVOC that were detected in sample U1T001 are below limits established by the EPA Region 9
PRGs for Industrial Soils (EPA, 1996a).

D.7.4.2 Decontamination Facility Pit (CAS 58-07-01) and Burn Area

(CAS 58-35-01)
A radiological decontamination facility pit was constructed at UC-1, west of the UC-1 CMP
during the operations conducted in the late 1960s. This facility was used to decontaminate
downhole drilling equipment and other instruments potentially subject to post-shot radioactivity.
A surfical radiological survey in 1973 did not detect any radioactivity within the pit, so the fence
surrounding the facility was removed, and the pit was backfilled (AEC, 1973b). Because the
1973 survey only considered radiological constituents, additional investigations for possible
chemical constituents were conducted.

The decontamination facility pit was constructed as an asphalt pad with a gentle slope that drained
the decontamination fluids to a pit lined with an asphalt-plastic membrane. According to
historical photographs this facility was located west of the CMP (CAS 58-09-01). The February
1996 site reconnaissance described CAS 58-35-01 as a burn area near some degraded asphalt
west of the CMP. During the October 1997 site walk, it was determined that what was thought
to be burned material was actualy the remains of the asphalt plastic liner used in the
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decontamination facility pit. CAS 58-35-01 was improperly classified asaburn areaand is

actually a part of CAS 58-07-01, the decontamination facility pit.

The June 1998 investigation of CAS 58-07-01 consisted of using a sonic drill rig to core six
borings to a depth of 3 m (10 ft) in the area of the decontamination pit at the southeast end of the
asphalt pad (Figure D.7-2). Composite samples were taken from each boring at 0.6-m (2-ft)
intervals to total depth. A cross-section and soil boring logs are included in Attachment L.
Samples were analyzed for RCRA metals with mercury, SVOCs, TPH, and radionuclides through
gamma spectroscopy. Analytical results are presented in Attachment K. In summary, RCRA
metals and the SV OCs were less than EPA PRGs. Arsenic ranged from 8.6 to 29 mg/kg. Barium
ranged from 70 to 180 mg/kg. Cadmium ranged from nondetectable to 0.260 mg/kg. Chromium
ranged from nondetectable to 7.1 mg/kg. Lead ranged from 11 to 44 mg/kg. Selenium was only
detected in one sample (U1260204) at 0.82 mg/kg. Mercury and silver were not detected in any
of the soil samples. Only Bis(2-ethylhexyl)phthalate, a SVOC, was detected in one sample
U1760002 at an estimated value of 0.077 mg/kg; below the EPA PRG (EPA, 1996a). No other
SVOCs were detected in any of the soil samples from the Decon Facility pit. TPH was not
detected in any of the soil samples. No elevated levels of radionuclides were detected during field
screening or through laboratory analysis.

D.7.5 UC-3 Additional Surface Investigation
The CASsthat were investigated at UC-3 in June 1998 were 58-05-02, 58-05-03, 58-05-05,
58-05-06, 58-25-01, 58-35-02, and 58-99-01.

D.7.5.1 Septic System at UC-3 Support Trailer Park (CAS 58-05-02)

A support trailer park was established during drilling operations at the UC-3 areain the early
1970s. This site was identified and confirmed during a field inspection in October 1997. The area
was not previoudly investigated by geophysical methods or sampling. The site consists of aline of
vertical pipes located to the east of UC-3 (Figure D.7-3). There are five 10-cm (4-in.) diameter
polyvinyl chloride pipes and two 10-cm (4-in.) diameter tar paper pipesin an east trending line.
Thefield investigation of this CAS was conducted in the same manner as at CAS 58-05-01, using
a combination of the downhole video camera and digging with a shovel or backhoe to locate the
pipe when the camera encountered an obstruction.
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Exploration of the septic lines at the UC-3 Support Trailer Park found that the septic line
continued for atotal of 81.7 m (268 ft) amost due east from the easternmost vertical pipe. The
septic line was solid for the first 14 m (46 ft), and perforated to the end; alength of 67.2 m

(222 ft). No intersecting pipes, junction boxes, or septic tanks were encountered along the line.

Three grab samples (U3T002, U3T003, and U3T004) and two waste characterization samples
(U3T001 and U3T005) were collected and analyzed for TPH, RCRA metals, VOCs, and SVOCs.
U3T002 was collected from beneath the septic line in Trench #1 at the beginning of the perforated
pipe, adistance of 14 m (46 ft) from the easternmost vertical pipe. The septic line was 1 m (3 ft)
below ground surface (bgs). Trench #1 was excavated at 12 m (38 ft) east of the easternmost
vertical pipe. The trench was cut through a 1- by 2-m (4- by 6-ft) depression identified in

October 1997 as a possible leachfield. Sanitary trash was discovered buried above the septic line,
but no leachfield materials were found. Sanitary trash was not encountered in any of the other
trenches at UC-1 or UC-4.

U3T003 was collected from beneath the septic line in Trench #2, at a distance of 30 m (100 ft),
and adepth of 1 m (3.5 ft) bgs. U3T004 was collected from beneath the septic line in Trench #3,
at adistance of 79 m (258 ft), and a depth of 2 m (5.5 ft) bgs. Thiswas only 3 m (10 ft) from the
end of the pipe. Analytical results are presented in Attachment K. 1n samples U3T002, U3T003,
and U3T004, arsenic ranged from 5.5 to 5.9 mg/kg. Barium was estimated to range from 110 to
140 mg/kg. Cadmium ranged from 130 to 170 mg/kg, but these values are less than the contract
required detection limit but greater than or equal to the instrument detection limit (IDL).
Chromium ranged from non detect to 4.3 mg/kg. Lead ranged from 12 to 25 mg/kg. Mercury,
selenium, and silver were not detected in these samples. Total petroleum hydrocarbon diesel was
detected in U3T002 at an estimated level of 14 mg/kg. No VOCs were detected in these samples;
however, some SVOCs were detected (Attachment K, Table K-4).

The soil samples had polycyclic aromatic hydrocarbon (PAH) concentrations that exceeded the
EPA Region 9 PRGs for industrial soils (EPA, 1996a). However, subsequent sampling,
conducted on August 18, 1998, showed that the PAHs were from the material the septic lines
were constructed of (the black tar paper composite material) and not the result of hydrocarbon
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disposal through the septic system. Sample U3T008 was collected along with sample U3T006
from UC-3 Trench #1, but sample U3T008 was deliberately contaminated with fragments from
the black, septic line. Samples U3T006 and U3T007 were collected at approximately the same
locations at U3T002 and U3T003, and attempted to avoid including fragments of the septic line.
The PAHs were at higher concentrations in the samples collected in June and in U3T008. These

results are presented in Table K.1-4 of Attachment K.

U3TO001 is a waste characterization sample of the soil excavated from Trench #1. U3T005 isa
waste characterization sample of the soil excavated from Trench #3. A Hanby field kit was used
in conjunction with aPID to determine if trenching spoils could be used to backfill the trenches
upon completion of sampling. The criteria was whether the Hanby kit indicated the presence of
TPH above 100 ppm or if the PID read levels above 20 ppm for closed system testing

(DOE/NV, 1998). The results from the field screening indicated that the soil from Trench #1 was
approximately 250 ppm for waste oil, and the soil from Trench #3 was less than 200 ppm for
waste oil. Field screening from Trench #2 was negative. Since the trenching spoils from

Trench #1 and #3 failed the field screening, waste characterization samples U3T001 and U3T005
were collected and sent to alaboratory to be analyzed for TPH, RCRA metals, VOCs, and
SVOCs. The spoils piles were then covered with plastic until verified results were received from
the laboratory. A review of the sample results for waste characterization samples U3T001 and
U3TO005 revealed the following: RCRA metals were not detected in concentrations which
exceeded the regulatory level (40 CFR 261.24) (CFR, 1998), no other RCRA-listed constituents
were detected, and TPH levels were below 100 mg/kg. The spoils piles have been used as backfill
for their associated trenches.

D.7.5.2 Underground Storage Tank at UC-3 Recording Trailer Park

(CAS 58-05-03)
According to historical site specifications, a fuel system for the electrical generators was installed
at the UC-3 Recording Trailer Park. The UST at the UC-3 Recording Trailer Park was located
and confirmed during the October 1997 site visit. Two vertical steel pipes, one 5.1 cm (2in.) in
diameter and the other 10 cm (4 in.) in diameter, were found connected to an apparent UST. The
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vertical pipes are located approximately 6.1 m (20 ft) east of a concrete pad identified on
historical site plans as a generator house. No geophysical work was conducted in this area during

earlier investigations (Figure D.7-4).

Sludge from the bottom of the UST was sampled in April 1998 in order to facilitate the field work
scheduled for June 1998. Sample CNTAS5008 was analyzed for BTEX, RCRA metals, and TPH.
The BTEX were at nondetectable levels, as were RCRA metals for cadmium, mercury, selenium,
and silver. However, arsenic was detected at 3.0 mg/kg, barium at 52.1 mg/kg, chromium at 6.1
mg/kg, and lead at 7.9 mg/kg. In addition, the sample results for TPH indicated 310 mg/kg of
waste oil, which is above the PAL of 100 mg/kg.

Since the TPH sampling results indicated only the presence of hydrocarbons above the PALS, the
UST was removed during the June 1998 field activities and the contents of the tank, and the
impacted soil were disposed of as hydrocarbon waste.

The UST at CAS 58-05-03 was excavated and removed on June 16, 1998. This UST consisted
of three 55-gallon drumsin arow connected with pipes. The area under this UST was over
excavated since evidence was found during excavation and removal activities, that the tank had
leaked. Confirmation samples U3U201 and U3U202 were collected from approximately 0.3 m
(1ft) below the UST at the north and south ends of the UST, respectively. Field screening for TPH
in the excavated soil was done with a Hanby kit at 0.3 m (1 ft) and 1 m (3 ft) below the UST, or
approximately 1.5 m (5.5 ft) and 3.3 m (11 ft) bgs. Field screening showed 200 ppm gas or 300
ppm motor oil at approximately 1.5 m (5.5 ft) bgs, less than 100 ppm of motor oil or gasoline at
approximately 2 m (8 ft) bgs, and 100 ppm gasoline or 150 ppm motor oil at 3.3 m (11 ft) bgs.
The final excavation measured approximately 2 by 3 m (7.5 ft by 10 ft), and 3.3 m (11 ft) deep.
The TPH diesal results at the bottom of the excavation were 9.9 mg/kg and 25 mg/kg, well below
the 100 mg/kg action limit. Analytical results for UST soil confirmation samples are presented in
Attachment K. All the excavated soil was containerized and shipped to the Nevada Test Site
(NTS) Area 6 Hydrocarbon Landfill for disposal and the excavation was backfilled with native
material. Confirmation samples collected from the bottom of the tank excavation showed that all
hydrocarbon-impacted soil had been removed.
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D.7.5.3 Septic System Southeast of UC-3 (CAS 58-05-05)
The surficia evidence for this systemis two steel manhole covers located due south of the UST
(CAS 58-99-01), and southeast of the UC-3 drill hole (Figure D.7-3). As-built drawings showed
this septic tank to be constructed of concrete with a capacity of 11,355 liters (L) (3,000 gallons
[gal]). The manhole covers were identified by both visual inspection and geophysical surveys.
The contents of this tank were sampled and analyzed in April 1998. Liquid samples CNTA5001,
and solid samples CNTA5002 and CNTA5003 (duplicate of CNTA5002) were collected and
analyzed. Analytical results from these samples did not indicate any contaminants of concern

above the PALs. Analytical results are presented in Attachment K.

In order to complete closure activities, 7,570 L (2,000 gal) of fluid were pumped from the tank
and taken to an appropriate facility for disposal. The concrete tank was left in place and
backfilled with clean native material at the completion of the June 1998 sampling activity. This
septic tank was closed in place according to Nevada Administrative Code (NAC) 444.818(18)
(19964). Since there were no COPCs in the septic tank, the leachfield was also assumed to be
clean and was not located or sampled.

D.7.5.4 Septic Tank at UC-3 Recording Trailer Park (CAS 58-05-06)

The septic tank at the UC-3 recording trailer park was discovered and sampled during the

April 1998 preliminary sampling event. Sample CNTAS5015 was collected from some residual
solids at the bottom of the concrete tank, since there was no liquid present. Analytical results did
not indicate any contaminants of concern above the PALs from that sample. Analytical results are
presented in Attachment K. This tank was left in place and backfilled with clean native material at
the completion of the June 1998 sampling activity. This septic tank was closed in place according
to NAC 444.818(18) (1996a). Since there were no COPCsin the septic tank, the leachfield was
also assumed to be clean and was not located or sampled.

D.7.5.5 TPH Soil Contamination at U3E Southern Outlier (CAS 58-25-01)

During the May through June 1997 sampling event this diesel fuel contaminated area was
discovered while investigating the UC-3 Mud Pit E. A total of 72 direct-push samples were
collected from 15 locations during that sampling event. Twenty-two of the samples had TPH
values exceeding 100 mg/kg. Chromium was not found in any of the samples. The vertical extent
of contamination could not be determined in two locations. Borings U3E10 and U3E16,
advanced with the direct-push drilling method, encountered refusal at 5.6 m (18.5 ft) and
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3 m (10.0 ft) respectively while still in contaminated soil. The lateral extent of contamination was
well constrained except to the south where boring U3E21 was still contaminated at the surface.
Boring U3E21 also had 90.1 mg/kg TPH from 1.8 to 2.4 m (6 to 8 ft). Specific text describing
the 1997 field investigation of the UC-3 Mud Pit E Southern Outlier can be found in Section

D.5.3.5 of this Appendix D.

Three additional borings were drilled with aroto-sonic drill rig, to complete defining the vertical
and horizontal extent of contamination at the U3E Southern Outlier. A total of 37 soils samples
were collected from the three locations and submitted to an off-site laboratory for analysis.
Boring U3E26 was advanced next to U3E10, boring U3E27 was advanced next to U3E16, and
boring U3E28 was advanced 15 m (50 ft), south 20 degrees west of U3E21 (see Figure D.7-5).
A cross section and soil boring logs for borings U3E26, U3E27, and U3E28 are included in
Attachment L.

Maximum depth of TPH contamination, above 100 mg/kg in U3E26 was in the interval of

6.1t0 6.7 m (20 to 22 ft) at 290 mg/kg. TPH levels did not exceed 100 mg/kg in either U3E27 or
U3E28. The highest concentration of TPH contamination in U3E27 was an estimated 17 mg/kg
at theinterval of 0.6 to 1.2 m (2 to 4 ft). The highest concentration of TPH contamination in
U3E28 was at the interval of the surfaceto 0.6 m (2 ft) at 56.0 mg/kg. See Attachment K for
analytical results. These three borings completed defining the vertical and horizontal extent of
contamination at CAS 58-25-01.

D.7.5.6 Burn Area at the UC-3 Recording Trailer Park (CAS 58-35-02)

This CAS was identified and confirmed during the October 1997 site visit. According to the
historical site plan, the burn areais situated next to the location of the former Cable Building

(see Figure D.7-4). During the October 1997 site visit, burned joist hangers, nails, and wiring
were observed on the ground in an area that measured 2.4 m (8 ft) north to south, by 3 m (10 ft)
east to west. The area has not been previously investigated by geophysical methods or sampling.
In this area, the soil at adepth of 2.5 cm (1 in.) was described as very dark, and fine grained for a
thicknessof 2.5 cm (1in.). A hot fire was indicated by the melted glass and metal present.

Six samples from three locations were collected; three at the surface and three at a depth of

0.3 m (1 ft), and analyzed for RCRA metals. Analytical results are presented in Attachment K.
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Metals levels did not exceed regulatory limits and the area was considered not contaminated.

No further action was taken this site during the June 1998 sampling event.

D.7.5.7 Underground Storage Tank at UC-3 (CAS 58-99-01)

CAS 58-99-01 was first described as two protruding pipes, possibly related to an UST, located
southeast of the UC-3 emplacement well. This area was sampled with the direct-push drilling
method in May and June 1997, and is described in detail in Section D.5.3.7 of thisreport. To
summarize the 1997 data, five borings were advanced within the site of UC-3 Area U and
sampled to depths of between 1.83 and 8.66 m (6 and 12 ft) bgs. TPH diesel/motor oil
contamination was found within the U3U1 boring between the intervals of 1.2 to 1.8 m (4 to 6 ft)
and 1.8 to 2.4 m (6 to 9 ft), with combined TPH concentrations of 595 mg/kg and 3,209 mg/kg
respectively. The four borings advanced around boring U3U1 did not encounter TPH
contamination in excess of the PAL of 100 mg/kg.

The contents of this tank were sampled during the preliminary sampling in April 1998 so the UST
could be closed during the June 1998 field effort. Analytical results from the samples collected
from the UST, indicated the presence of TPH above the PAL. Analytical results are presented in
Attachment K.

The UST at CAS 58-99-03 was excavated and removed on June 16, 1998, after approximately
265 L (70 gal) of hydrocarbon contaminated fluid was pumped out of the UST and solidified for
transport. During excavation it was found that this tank was constructed of four connected
55-gallon drums. Evidence was found during excavation and removal activities that the tank had
leaked and the area under this UST was over excavated. Two confirmation samples, U3U101 and
U3U102, were collected at the bottom of the excavation, from approximately 0.3 m (1 ft) below
the UST at the west and east sides of the UST, respectively. Field screening for TPH in the
excavated soil was done with a Hanby kit at approx. 0.3 m (1 ft) and 1.2 m (4 ft) below the UST,
or approximately 1.5 m (5.5 ft) and 2.7 m (9 ft) bgs. Field screening showed approximately 1,000
parts per million (ppm) diesal at approximately 1.5 m (5.5 ft) bgs, and less than 100 ppm of motor
oil or gasoline at approximately 2.7 m (9 ft) bgs. The final excavation measured approximately 3
by 3 m (10 ft by 10 ft), and 3.3 m (11 ft) deep. Confirmation samples U3U104 and U3U105,
taken at adepth of 3.3 m (11 ft) from the east and west sides of the excavation, respectively, had
TPH results of 9.8 mg/kg TPH and 23 mg/kg of TPH; well below the 100 mg/kg action limit.
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Analytical results are presented in Attachment K. Confirmation samples collected from the
bottom of the tank excavation showed that al hydrocarbon-impacted soil above 100 mg/kg had
been removed. The hydrocarbon contaminated soil, the solidified fluid, and the four UST drums

were shipped to the NTS Area 6 Hydrocarbon Landfill for proper disposal.

D.7.6 UC-4 Additional Surface Investigation
Only one CAS, 58-05-04, was investigated at the UC-4 area in June 1998.

D.7.6.1 Septic System at UC-4 Support Trailer Park (CAS 58-05-04)

This area was investigated with surface geophysical surveys as part of the earlier investigation
conducted in September 1996. The septic system had not been identified at that time. This site
was reevaluated during the October 1997 field inspection, since photographic evidence showed
trailers at this location during drilling operations.

The UC-4 Support Trailer Park is located west of UC-4 Mud Pit A (Figure D.7-6). Geophysics
conducted during the September 1996 investigation showed fairly uniform background
conductivities across the Support Trailer Park site. There were no indications of a UST, buried
debris, or a septic leachfield. The October 1997 field investigation verified the series of northeast
trending pipes and a possible leachfield located about 15.2 m (50 ft) southeast of the
southernmost pipe, under alarge patch of brush. The surface exposure of CAS 58-05-04 consists
of aline of five 2.5-cm (1-in.) diameter, 15-cm (6-in.) tall, metal pipes set next to aline of four
10-cm (4-in.) diameter, lessthan 1 m (3.3 ft) deep, straight tar paper pipes. Paralel to these
pipes, about 1.5 m (5 ft) to the west, are seven 10-cm (4-in.) diameter, tar paper pipes,

0.3t0 0.5m (1 to 1.5 ft) deep, with a southward bend at the bottom.

The septic line at the UC-4 Support Trailer Park was traced in the same manner asat UC-1 and
UC-3. By investigating with the downhole video camera and trenching, the septic line was traced
114 m (373 ft) southeast, from the southernmost vertical pipe to the end at the edge of an arroyo
above the UC-4 Area W (CAS 58-10-04).

A total of three soil samples were collected from beneath the septic line (Figure D.7-7). Sample
U4T001 was collected from below the beginning of the perforated pipe, a distance of 65.3 m
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(214 ft) from the southernmost pipe. The depth of sample U4T001 was 53-cm (21-in.). Sample
U4T002 was collected from the soil below the end of the perforated pipe, a distance of 94 m
(308 ft). The depth of the sample U4T002 was 58-cm (23-in.). U4T003 was collected at the end
of the pipe, at the edge of the arroyo at adistance of 113.9 m (374 ft). The depth of sample

U4T003 was 25.4 cm (10 in.).

Sample results for CAS 58-05-04 are included in Attachment K. In samples U4T001, U4T002,
CNT31005 (duplicate sample of U4T1002), and U4T003, arsenic ranged from 4.5 to 7.6 mg/kg.
Barium ranged from 85 to 120 mg/kg. Cadmium ranged from nondetect to 0.24 mg/kg.
Chromium ranged from nondetect to 15 mg/kg. Lead ranged from 4.5 to 9.1 mg/kg. Mercury,
selenium, and silver were not detected in these samples. The TPH was 13 mg/kg in sample
U4T001; well below the PAL of 100 mg/kg. The VOC analysis detected acetone at 0.85 mg/kg
in sample U4T002.

The PAHs detected in the SVOCs analysis in sample U4T003 were in excess of the EPA Region 9
PRGs for industrial soils (EPA, 1996a). Subsequent sampling conducted on August 18, 1998,
showed that the PAHs were from the material the septic lines were constructed of and not the
result of hydrocarbon disposal through the septic systems. Sample U4T004 was collected at
approximately the same location as U4T003. Care was taken to avoid including fragments of the
black septic line, and concentrations of detected SVOCs are lower in U4T004 than in U4T003.
Sample U3T008 was collected at CAS 58-05-02 from UC-3 Trench 1 and deliberately
contaminated with fragments of the septic line to verify the presence of PAHs. The PAH levelsin
this sample are much higher than the soil samples. These sample results are presented in

Table K-4 of Attachment K.

D.7.7 Waste Management During Additional Surface Investigations
Investigation-derived waste generated during the CNTA Addendum sampling activities was
managed according to regulatory requirements, field observations, and the results of laboratory
analysis of site characterization samples. The overall waste management strategy employed at the
newly identified CASs closely followed the strategy found in the CAIP (DOE/NV, 1997). Dueto
the differences in the type of investigation proposed and the COPCs at these new sites, a
departure from the specifics of the CAIP was warranted. The waste streams anticipated at the
newly identified CASs were the same as those identified in the CAIP (DOE/NV, 1997) with the
exception of the trenching spoils.
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Historical documentation (e.g., soil analytical data, radiological survey reports, site operations
reports, etc.) was reviewed to determine the probable constituents and volume of waste that
might be generated on site. A presampling event was conducted in April 1998 to determine if
hazardous constituents were present in the septic tanks, USTs, and burn area. The site
investigation also involved the use of a hydrocarbon field screening kit that produced hazardous

waste during sample processing.

D.7.7.1 Waste Management Program

The development of a waste management program for CNTA involved four waste types:
nonhazardous/nonhydrocarbon (sanitary), hydrocarbon, hazardous (as defined by RCRA in

40 CFR 261) (CFR, 1998), and potentially radioactive waste. Ultimately, all of these waste types
were generated during the soil sampling activity at CNTA, with the exception of radioactive
waste. No radioactive waste was generated at the CNTA. The waste generated consisted of
solid and liquid waste, including disposable PPE (i.e., gloves), paper towels, plastic sampling
Scoops, excess soil waste, decontamination rinsate water, and spent solvents.  Further details of
the management of each waste type are found in the ensuing discussion.

D.7.7.1.1 Nonhazardous/Nonhydrocarbon Waste

Wastes meeting the criteria for nonhazardous/nonhydrocarbon waste (sanitary) were generated at
UC-1 and UC-4. Sanitary waste consisted of sampling PPE, plastic liners used underneath the
drill equipment, paper trash, and decontamination rinsate. All containerized (i.e., drummed)
waste categorized as sanitary waste was shipped to and disposed of by a permitted commercia
Treatment, Storage, and Disposal Facility (TSDF) in California.

Additional liquid sanitary waste was generated in preparation for closure of the septic tank
system at CAS 58-05-05. Prior to filling the septic tank with an inert material, 7,570 L

(2,000 gal) of liquid sanitary waste was pumped directly into a tanker truck and shipped off site
to a sanitary waste treatment system.

D.7.7.1.2 Hydrocarbon/Nonhazardous Waste

Hydrocarbon wastes were generated at UC-3. This waste stream consisted of soil excavated from
the USTSs, the seven metal drums that made-up the two USTSs, liquid that was removed from the
tanks and solidified, al decontamination rinsate associated with UC-3, and sampling PPE.
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At the septic system locations (CAS 58-05-01, 58-05-02, and 58-05-04) where exploratory
trenching occurred, all trenching spoils (excavated soil) were field screened for the presence of
hydrocarbons with the Hanby kit and screened for VOCs with a PID by doing a headspace test.
No staining and/or odors were noted during the septic system trenching. Spoils from Trench #1
and Trench #2 at CAS 58-05-02 (UC-3 Support Trailer Park septic system) were used to backfill
the trenches when laboratory results were returned that indicated the soil was not RCRA

hazardous waste and met the State of Nevada hydrocarbon standard (NAC, 1996a).

The excavation spoils from the two UST excavations were also field screened for petroleum
hydrocarbons. These spoils contained concentrations of petroleum hydrocarbons ranging from
100 to 1,000 mg/kg. Asaresult, these spoils were determined to be petroleum hydrocarbon
waste and were subsequently transported off site to the NTS for disposal in the hydrocarbon
landfill. Clean, native material from the CNTA site was used to backfill the UST excavations.

With the exception of the soil excavated during the removal of the USTSs, all soil removed from
trenches during the June 1998 sampling event was eventually used to backfill the original
trenches. The excavated UST soil, the seven metal drums that comprised the two UST's, and five
drums of hydrocarbon soil, and debris were transported to the NTS Area 6 Hydrocarbon Landfill
for disposal. The decontamination rinsate and sampling PPE was shipped to and disposed of by a
permitted commercial TSDF in California

D.7.7.1.3 Hazardous Waste

As aresult of the use of the hydrocarbon field screening test kit, hazardous waste was generated
at all three CNTA sites. The hazardous waste stream consisted of liquid spent solvents, solvent-
extracted soil, and test kit PPE. This waste stream was generated entirely as aresult of
processing samples for the hydrocarbon field screening kit. One drum and three (5-ga) buckets
were characterized as hazardous waste due to the presence of known spent solvents (carbon
tetrachloride and heptane) and a reactive element (anhydrous aluminum chloride). This waste was
sent to and disposed of by a permitted commercial TSDF in California

D.7.7.2 Waste Accumulation

A hazardous waste accumulation area was established at each of the three investigation sites for
the accumulation of wastes generated during sampling and UST removal. These accumulation
areas were designed and maintained in accordance with RCRA hazardous waste management
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regulations. The UC-1 area served as an accumulation area for both hazardous and potentially
radioactive waste. At this area only, a Radioactive Materials Area was established within the
boundaries of the hazardous waste accumulation area. Wastes generated at UC-1 were dualy
managed as RCRA hazardous waste and as potential radioactive waste in accordance with the
Nevada Test Site Waste Acceptance Criteria requirements, until analytical data confirmed that

radiological constituents were within background levels.

D.7.7.3 Waste Characterization

Field screening, laboratory analytical data results, and process knowledge associated with site
activities, were used to determine waste status and arrange for the ultimate disposal of all waste
streams. Each waste stream was segregated into one of three groupings for waste disposal:
hazardous waste, hydrocarbon/nonhazardous waste, and nonhazardous/nonhydrocarbon waste.
No radioactive waste was generated at CNTA. The detailed tracking of waste generated through
soil sampling of boreholes and trenching made such segregation possible. TablesD.7-3, D.7-4,
and D.7-5 show the waste inventory for the drums that were located at UC-1, UC-3, and UC-4.



Table D.7-3

CADD CAU 417 CNTA
Appendix D

Section: D.7.0
Revision: 1

Date: 04/05/99

Page 176 of 735

UC-1 Waste Inventory

Heptane
Anhydrous
Aluminum Chloride

Associated Waste
Drum Number Contents Sample/Borehole Detected Analytesb S
a Determination
Number
UC10001 Plastic liner Ulz1 - UlZ6 -- Sanitary
uC10002 Soil U171 - U1z6 -- Sanitary
UC10003 Decontamination U171 - U1z6 -- Sanitary
Rinsate
UC10006 Decontamination U171 - U1z6 -- Sanitary
Rinsate
uC10007 Decontamination uiTo01 -- Sanitary
Rinsate
UC10004 Sampling PPE Ulz1 - U1Z6 -- Sanitary
UC10005 Hanby Kit Waste All UC-1 sampling Process Knowledge: | Hazardous Wasteb
Carbon (D003, D019,
Tetrachloride F001, D0O01)

aOnIy the detected analytes which caused the waste to be characterized hydrocarbon or hazardous are listed.

Hanby waste contains spent solvent mixtures, associated PPE, and reactive catalyst powder/residue.
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Drum Associated a -
Number Contents Sample/Borehole Number Detected Analytes Waste Determination
CNTA5000 Sampling PPE CNTA5005 Waste Oil (570 mg/kg) Hydrocarbon Waste
CNTA%008 Waste Oil (310 mg/kg)
U3E26 TPH-Diesel -
(Range: ND - 3,500 mg/kg)
UC301 Decontamination U3E26b TPH-Diesel - Hydrocarbon Waste
Rinsate (Range: ND - 3,500 mg/kg)
UC302 Decontamination U3E26b TPH-Diesel - Hydrocarbon Waste
Rinsate (Range: ND - 3,500 mg/kg)
uC308 Hanby Kit Waste All UC-3 sampling Lab Analysis: TPH-Diesel - Hazardous Waste"

(Range: ND - 3,500 mg/kg)

Process Knowledge: Carbon
Tetrachloride

(D003, D019, FOO1,
D001)

Heptane
Anhydrous Aluminum
Chloride
NAd Liquid from the UC-3 CNTA5004 Sanitary
UST
NA Sludge from the UC-3 CNTA5005 Waste Oil (570 mg/kg) Hydrocarbon Waste
Underground storage
tank (UST)
NA UC-3 UST CNTA5005 Waste Oil (570 mg/kg) Hydrocarbon Waste
NA Sludge from the UC-3 CNTA5008 Waste Oil (310 mg/kg) Hydrocarbon Waste
RTP UST
NA UC-3 RTP UST CNTA5008 Waste Oil (310 mg/kg) Hydrocarbon Waste
NA Liquid and Sludge CNTA5001 Sanitary
from the UC-3 Septic CNTA5002
Tank CNTA5003
CNTA5004
NA UC-3 Septic Tank CNTA5001 Sanitary - closed in
CNTA5002 place
CNTA5003
CNTA5004
NA UC-3 RTP Septic CNTA5015 Sanitary - closed in
Tank place
NA Contaminated Soil u3u101 Waste Oil (10 to 79 mg/kg) Hydrocarbon Waste -
Under the UC-3 UST u3u102 Hanby Kit (200 to 300 ppm based on results of
u3u104 W aste Oil/Diesel) Hanby Kit analyses
U3u105
NA Contaminated Soil u3u201 Waste Oil (10 to 81 mg/kg) Hydrocarbon Waste -
Under the UC-3 UST u3u202 Hanby Kit (>300 ppm Waste based on results of
u3u203 Oil/Diesel) Hanby Kit analyses
u3u204
U3u205

aOnIy the detected analytes which caused the waste to be characterized hydrocarbon or hazardous are listed.

Borehole U3E26 includes all samples taken at intervals between 0 to 30 ft. Not all samples at each interval indicated TPH in

excess of State of Nevada limits.

Hanby waste contains spent solvent mixtures, associated PPE, and reactive catalyst powder/residue.

NA - Not applicable

ND = nondetectable
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Sampling PPE®

Associated Waste
Drum Number Contents Sample/Borehole | Detected Analytes® S
Determination

Number

UC4001 Decontamination U4T001 -- Sanitary

Rinsate U4T002

U4T003

uC4002 Hanby Kit Waste u4T001 Process Knowledge: Hazardous Wasteb
u4T002 Carbon Tetrachloride | (D003, D019, F001,
uU4T003 Heptane D001)
(AllUC-4 Anhydrous
sampling) Aluminum Chloride

Sanitary

aOnIy the detected analytes which caused the waste to be characterized hydrocarbon or hazardous are listed.
Hanby waste contains spent solvent mixtures, associated PPE, and reactive catalyst powder/residue.
Due to the limited sampling at the UC-4 location, sampling PPE was placed into the same drum as the field test kit waste for
storage. The sampling PPE is contained in a closed plastic bag within the drum and may be easily separated from the hazardous

waste in the drum.




CADD CAU 417 CNTA
Appendix D

Section: D.8.0
Revision: 1

Date: 04/05/99

Page D-179 of D-735

D.8.0 References

AEC, see U.S. Atomic Energy Commission.
CFR, see Code of Federal Regulations.

Code of Federal Regulations. 1996. 40 CFR Parts 262-281, Resource Conservation and
Recovery Act. Washington, DC: U.S. Government Printing Office.

Code of Federal Regulations. 1998. 40 CFR Parts 261-281, Resource Conservation and
Recovery Act. Washington, DC: U.S. Government Printing Office.

DOE, see U.S. Department of Energy.

DOE/NV, see U.S. Department of Energy, Nevada Operations Office.
EPA, see U.S. Environmenta Protection Agency.

FFACO, see Federal Facility Agreement and Consent Order.

Federal Facility Agreement and Consent Order. 1996. Agreed to by the U.S. Department of
Energy, the State of Nevada, and the U.S. Department of Defense.

IT Corporation. 1988. Visual Field Classification of Subsurface Materials, Classification Log
Legend, Manual of Practice. LasVegas, NV.

IT Corporation. 1993, as amended. ITLV Program Procedures Manual. LasVegas, NV.

IT Corporation. 1997a. Field Instructions for Soil Sampling at Central Nevada Test Area,
ITLV/10972-194, Rev. 0. LasVegas, NV.

IT Corporation. 1997b. Ste-Specific Health & Safety Central Plan Nevada Test Area.
LasVegas, NV.

IT Corporation. 1998a. Field Instructions for Addendum Soil Sampling at the Central Nevada
Test Area, ITLV/13052-037, Rev. 0. LasVegas, NV.

IT Corporation. 1998b. Ste-Specific Health and Safety Plan for CNTA Addendum Sampling,
LasVegas, NV.

NAC, see Nevada Administrative Code.

Nevada Administrative Code. 1990. “Solid Waste Disposal,” NAC 444.940-444.9555.
Carson City, NV.



CADD CAU 417 CNTA
Appendix D

Section: D.8.0
Revision: 1

Date: 04/05/99

Page D-180 of D-735

Nevada Administrative Code. 1996a. NAC 444,818(18), “Sanitationiniitations and Site
Restrictions.” Carson City, NV.

Nevada Administrative Code. 1996b. NAC 445A, “Water Pollution Control.” Carson City, NV.
Nevada Administrative Code. 1997. “Water Controls,” NAC 445A. Carson City, NV.
NDEP, see Nevada Division of Environmental Protection.

Nevada Division of Environmental Protection. 1995. “Mutual Consent Agreement Between the
State of Nevada and the Department of Energy for the Storage of the Low-Level Land
Disposal Restricted Mixed Waste.” Transmittal from P. Liebendorfer (NDEP) to D. Elle
(DOE/NV), Las Vegas, NV.

Reynolds Electrical and Engineering Company, Inc. 1%8#&zardous Waste Installation
Assessment Report. Prepared for DOE by D.N. Fauver. Las Vegas, NV.

U.S. Atomic Energy Commission, Nevada Operations Office. 19FRasning Directive:
Demobilization, Restoration and Monitoring, Central Nevada Test Area, NVO-90.
Las Vegas, NV: Fenix and Scission.

U.S. Atomic Energy Commission, Nevada Operations Office. 19Rabiation Contamination
Clearance Report for Central Nevada Test Area, NVO-294-10. Las Vegas, NV: Eberline
Instrument Corporation.

U.S. Atomic Energy Commission, Nevada Operations Office. 1Sddhmary Report: Central
Nevada Test Area Demobilization and Restoration Activities, NVO-152. Las Vegas, NV:
Holmes and Narver.

U.S. Department of Energy. 199Blazardous Waste, DOE Order 5400. Washington, DC.

U.S. Department of Energy, Nevada Operations Office. 19Bédsource Conservation and
Recovery Act Industrial Stes Quality Assurance Project Plan, Nevada Test Ste, Nevada,
Rev. 0. Las Vegas, NV.

U.S. Department of Energy, Nevada Operations Office. 1984ited States Nuclear Tests:
July 1945 through September 1992, DOE/NV-209, Rev. 14. Las Vegas, NV.

U.S. Department of Energy, Nevada Operations Office. 198fustrial Stes Quality
Assurance Project Plan, Nevada Test Ste, Nevada, DOE/NV--372. Las Vegas, NV:
IT Corporation.

U.S. Department of Energy, Nevada Operations Office. 1€9rrective Action Investigation
Plan for Central Nevada Test Area CAU No. 417, DOE/NV--450. Las Vegas, NV:
IT Corporation.



CADD CAU 417 CNTA
Appendix D

Section: D.8.0
Revision: 1

Date: 04/05/99

Page D-181 of D-735

U.S. Department of Energy, Nevada Operations Office. 1998. Addendum to the Corrective
Action Investigation Plan for Central Nevada Test Area, CAU No. 417, DOE/NV--450.
LasVegas, NV: IT Corporation.

U.S. Environmental Protection Agency. 1996a. Memo from S.J. Smucker, regarding Region 9
Preliminary Remediation Goals (PRGs), 1 August. San Francisco, CA: U.S. Environmental
Protection Agency.

U.S. Environmental Protection Agency. 1996b. Soil Screening Guidance: Technical
Background Document.

U.S. Environmental Protection Agency. 1996c¢. Test Methods for Evaluating Solid Waste,
Physical/Chemical Methods, SW-846, 3" Edition, CD ROM. Washington, DC.



	Corrective Action Decision Document for CAU 417: CNTA Surface, Nevada
	Table of Contents
	List of Figures
	List of Tables
	List of Acronyms and Abbreviations
	D.1.0 Introduction
	D.1.1 Purpose
	D.1.2 Scope of Work
	D.1.2.1 Expedited Site Characterization
	D.1.2.2 Phase 1 Work Scope
	D.1.2.3 Phase 2 Work Scope

	D.1.3 Summary of Results
	D.1.3.1 Analytical Laboratory Summary of Results
	D.1.3.2 Chromium Correlation Study Results
	D.1.3.3 Statistical Layer Analysis
	D.1.3.4 Material Volume Estimates for Areas of Contamination
	D.1.3.5 UC-3 Well Area
	D.1.3.6 UC-1 Well Area
	D.1.3.7 Central Mud Pit


	D.2.0 Central Mud Pit Surface Investigation (CAS 58-09-01)
	D.2.1 Purpose
	D.2.2 Scope of Work
	D.2.2.1 Survey Grid and Elevations
	D.2.2.2 On-site Observations
	D.2.2.3 Surface Geophysics
	D.2.2.4 Geoprobe
	D.2.2.5 Chemical Sampling and Analysis

	D.2.3 Summary of Results
	D.2.3.1 Geophysical Measurements
	D.2.3.2 Chemical Sampling and Analysis


	D.3.0 UC-1 Well Area Surface Investigations
	D.3.1 Purpose
	D.3.2 Scope Of Work
	D.3.2.1 Survey Grid and Elevations
	D.3.2.2 On-site Observations
	D.3.2.3 Surface Geophysics
	D.3.2.4 Geoprobe
	D.3.2.5 Chemical Sampling and Analysis

	D.3.3 Summary of Results
	D.3.3.1 Geophysical Measurements
	D.3.3.2 Chemical Sampling and Analysis
	D.3.3.3 UC-1 Mud Pit A (CAS 58-09-02)
	D.3.3.4 UC-1 Mud Pit E (CAS 58-09-05)
	D.3.3.5 UC-1 Shaker Debris Area (CAS 58-10-02)
	D.3.3.6 UC-1 Area Y (CAS 58-44-06)
	D.3.3.7 UC-1 Well Area Uncontaminated Sites of Investigation


	D.4.0 UC-4 Well Area Investigations
	D.4.1 Purpose
	D.4.2 Scope of Work
	D.4.2.1 Survey Grid and Elevations
	D.4.2.2 On-site Observations
	D.4.2.3 Surface Geophysics
	D.4.2.4 Geoprobe
	D.4.2.5 Chemical Sampling and Analysis

	D.4.3 Summary of Results
	D.4.3.1 Geophysical Measurements
	D.4.3.2 Chemical Sampling and Analysis
	D.4.3.3 UC-4 Mud Pit A (CAS 58-09-03)
	D.4.3.4 UC-4 Mud Pit B (CAS 58-09-03)
	D.4.3.5 UC-4 Mud Pit C (CAS 58-09-03)
	D.4.3.6 UC-4 Mud Pit D (CAS 58-09-03)
	D.4.3.7 UC-4 Shaker Pad Site (CAS 58-10-02)
	D.4.3.8 UC-4 Area W (CAS 58-10-04)
	D.4.3.9 UC-4 Area X (CAS 58-10-05)
	D.4.3.10 UC-4 Well Area Uncontaminated Sites of Investigation


	D.5.0 UC-3 Well Area Investigation
	D.5.1 Purpose
	D.5.2 Scope of Work
	D.5.2.1 Survey Grid and Elevations
	D.5.2.2 On-site Observations
	D.5.2.3 Surface Geophysics
	D.5.2.4 Geoprobe
	D.5.2.5 Chemical Sampling and Analysis

	D.5.3 Summary of Results
	D.5.3.1 Geophysical Measurements
	D.5.3.2 Chemical Sampling and Analysis
	D.5.3.3 UC-3 Shaker Debris Area (CAS 58-10-01)
	D.5.3.4 UC-3 Mud Pit E (CAS 58-09-06)
	D.5.3.5 UC-3 Mud Pit E Southern Outlier (CAS 58-25-01)
	D.5.3.6 Southeastern Shaker Debris Area (Area Z) (CAS 58-44-03)
	D.5.3.7 UC-3 Potential UST (Area U) (CAS 58-99-01)
	D.5.3.8 UC-3 Well Area Uncontaminated Sites of Investigation


	D.6.0 Waste Management
	D.6.1 Phase 1 Waste Management
	D.6.2 Phase 2 Waste Management
	D.6.2.1 Waste Generation
	D.6.2.2 Waste Accumulation
	D.6.2.3 Waste Characterization
	D.6.2.4 Waste Segregation
	D.6.2.5 Waste Disposal


	D.7.0 Additional Surface Investigation
	D.7.1 Purpose
	D.7.2 Scope of Work
	D.7.3 Summary of Activities
	D.7.3.1 Radiological Monitoring

	D.7.4 UC-1 Additional Surface Investigation
	D.7.4.1 UC-1 Support Trailer Park Septic System (CAS 58-05-01)
	D.7.4.2 Decontamination Facility Pit (CAS 58-07-01) and Burn Area

	D.7.5 UC-3 Additional Surface Investigation
	D.7.5.1 Septic System at UC-3 Support Trailer Park (CAS 58-05-02)
	D.7.5.2 Underground Storage Tank at UC-3 Recording Trailer Park
	D.7.5.3 Septic System Southeast of UC-3 (CAS 58-05-05)
	D.7.5.4 Septic Tank at UC-3 Recording Trailer Park (CAS 58-05-06)
	D.7.5.5 TPH Soil Contamination at U3E Southern Outlier (CAS 58-25-01)
	D.7.5.6 Burn Area at the UC-3 Recording Trailer Park (CAS 58-35-02)
	D.7.5.7 Underground Storage Tank at UC-3 (CAS 58-99-01)

	D.7.6 UC-4 Additional Surface Investigation
	D.7.6.1 Septic System at UC-4 Support Trailer Park (CAS 58-05-04)

	D.7.7 Waste Management During Additional Surface Investigations
	D.7.7.1 Waste Management Program
	D.7.7.2 Waste Accumulation
	D.7.7.3 Waste Characterization


	D.8.0 References

